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GEQOLOGIC SUMMARY
INTRCDUCTION

The Ikpikpuk Test Well No. 1 is located in the NW 1/4, protracted
Section 25, T13N, R10W, Umiat Meridian, Alaska, on the National Petroleum
Reserve in Alaska. The wellsite is approximately 10 miles southwest of
Teshekpuk Lake and 80 miles southeast of Barrow, Alaska (see Figures 1
and 2). Drilling began on November 28, 1978, and was completed on
February 13, 1980 of the second season of drilling, at a total depth of

15,481 feet. The well was suspended on April 17, 1979 for the summer,

with well operations again resuming on December 25, 1979; actual drilling
began on January 7, 1980. The rig was released on February 28, 1980.
A suite of geologic formations was drilled which began with the Late
Cretaceous Nanushuk Group and ended with the Mississippian Endicott
Group (Kekiktuk Formation).

Hydrocarbon shows were minor and predominantly limited to the Lower
Cretaceous sandstones. Two of these zones (7446-7472" and 6877-6923")
were tested, with each recovering some gas too small to measure (see
Appendix E).

The well bottomed in metamorphosed sediments thought to be quartzite of
the Kekiktuk Formation. Dr. H. E. Enlows, Oregon State University, has
described core chips from this zone as a metasediment consisting of quartz
clasts in a matrix of Wilkeite (see Appendix I).

Sixteen conventional cores were cut, 99 sidewall cores were shot (55
recovered) and two drill-stem tests were performed on the lkpikpuk Test
well No. 1.

PRE-DRILLING PROGNOSIS

The lkpikpuk Test Well No. 1 was programmed to test a seismically
interpreted structural/fault closure (Figure 3) and to provide stratigraphic
information for the deeper portion of the lkpikpuk basin. This closure
was thought to extend from the Triassic through Pre-Devonian strata.

Objectives to be drilled in this well were the Cretaceous, Jurassic,
Permian-Triassic, Permian and Mississippian sandstones and the
Permian-Mississippian Lisburne Group limestones.

Of the Cretaceous sandstones, the Nanushuk Group was expected to have
approximately 500 feet and the Torok Formation a few isolated beds with
reservoir potential. Any trapping mechanism would be stratigraphic in
nature. An estimated 20 feet of sandstone of Jurassic age, which is
present in the Topagoruk No. 1 and South Simpson No. 1, was the next
probable reserveoir strata.

The lvishak Formation of Permian-Triassic age was expected to have 110
feet of sandstones, however, the porosities would probably be low. The
Lisburne Group was thought to contain 1,200 to 1,800 feet of limestone and
some dolomite with interbedded shale and possibly some sandstone.
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Approximately 150 to 250 feet of reservoir strata, with porosities up to
11%, could be present.

A possible 100 feet of porous sands, within the approximate 1,500 feet of
Endicott Group, were expected.

Hydrocarbons that could be present, based on maturation studies and
previous geochemical analysis in the area, were oil and gas from the

"Cretaceocus sandstones and Lisburne [imestones and gas from the Jurassic

sandstone, lvishak Formation and Endicott Group.
POST-DRILLING SUMMARY

The lkpikpuk Test Well No. 1 was drilled to a total depth of 15,481 feet
through a suite of formations that began with the Upper Cretaceous
Nanushuk Group and ended in the Mississippian Endicott Group (Kekiktuk
Formation).

Hydrocarbon shows in the Nanushuk Group were limited to very minor
methane gas kicks {maximum 125 units) which appear to be associated with
thin coal beds.

It was not until the lower Torok sandstones below 6,800 feet that any
appreciable shows were encountered. At 6,925 feet (mud log), a gas show
of 1,210 units was recorded from a sandstone-shale unit {6872-6922') that
had a good gassy odor and bright yellow fluorescence. A drill-stem test
was undertaken, after completion of drilling, through perforations
6877-6923" which recovered gas too smail to measure (see Drill-Stem Test
No. 2, Appendix E). Electrical log computations through the interval
6876-6922" indicated 11.5% porosity and a 100% water saturation. The
shows in this sandstone unit were the best encountered in Ikpikpuk Test
Well No. 1.

The first definite discernible top, which was the "Pebble Shale”, was
encountered at 7,237 feet, which was 137 feet lower than prognosed.

A sandstone, originally thought to be Jurassic in age, was encountered at
7,436 feet. This 42 foot sandstone has now been dated as Lower
Cretaceous in age through biostratigraphic data by Anderson, Warren &
Associates, Inc.

This Late Cretaceous (Neocomian) age has been extended through the
sediments below the sandstone to a depth of 8,100 feet (see Appendix J).
The interval 7436-8125" has been called the Kuparuk Formation in this
report with the sandstone known as the Kuparuk sand or "Pebble Shale”
sand by some. A small gas reading {125 units) and a very slow cut were
recorded from the Kuparuk sand. Electric log analysis showed the
sandstone to have 13% porosity with a 90% water saturation (Appendix D).
Even though a high water saturation was calculated, a drill-stem test (No.
1) was performed through perforations over the interval 7446-7472'.
Recovery from the test was gas too small to measure pius 1,338 feet of
slightly gas-cut rat-hole mud (Appendix E).
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.~ Hydrocarbon shows through the Jurassic and Triassic age sediments were
nil to very minimal and not considered worth testing.

The top of the Sadlerochit Group, which was predicted seismically at 9,330
feet, was encountered at 10,542 feet. No hydrocarbon shows were
observed. Porosities appeared to be fair in the lvishak Formation, as
exhibited by Cores No. 8 (10,619-10,649') and No. 9 (10,815-10,842"}) with
a maximum of 19.4%, but permeability was generally less than 1.0 millidarcy
{Appendix H).

At the top of the Lisburne Group, encountered at 11,446 feet, is a 227
foot transition zone very similar to that found in the No. 1 Inigok, NW
1/4, protracted Section 34, T8N, R5W, U.M. The massive limestones begin
at 11,673 feet. Three units comprise the massive limestone section of the
Lisburne Group: an "Upper Limy Unit", a Dolomite Unit, and a "Lower
Limy Unit". Of the three units, only the Dolomite Unit had any porosity
above 3% and that reached a maximum of 6% (13,784-13,788') from electrical
log computations. A dull vyellow fluorescence and slow vyellow cut
fluorescence was reported from 13,785-13,890'. All other samples were
barren of shows.

At 14,840 feet, a zone of red siltstones, sandstones and shales was
penetrated. This has been called the top of the Endicott Group and these
red beds, which extend downward to 15,305 feet, may be the I[tkilyariak
Formation equivalent. Below 15,305 feet are sediments believed to be the
Kekiktuk Formation. These sediments have been identified as a
metamorphosed quartz breccia. Dr. H. E. Enlows, Qregon State
University, has called samples from a core at 15,421 feet as being
metasediments having a cataclastic texture. They consist of quartz clasts
in a Wilkeite groundmass {Appendix |}. The well bottomed in this type
rock.

After evaluation of all available information, it was deemed that this hole
was dry and it was plugged and abandoned.

If the structural/fault closure does exist in this well, then it appears that
any trapped hydrocarbons, if there ever were any, have either migrated
or been flushed out. It is uncertain if the closure exists. The predicted
top of the Lisburne Group and the actual top were only 14 feet apart, but
a predicted top of 15,020 feet for the Pre-Devonian Argillite was probably
from the reflections from the red sandstones of the Endicott Group topped
at 14,840 feet. It appears that the Argillite was not penetrated in this
well.

Possibly by moving updip in a northerly direction, some type of
stratigraphic traps could be encountered which might contain hydrocarbons
although a correlation with the No. 1 E. Teshekpuk, which s
approximately 600 feet higher on the top of the Sadlerochit Group,
indicates otherwise. Only slight shows of gas were recorded in the No. 1
E. Teshekpuk, which is some 36 miles northeast of the lkpikpuk Test Well
No. 1.
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WELLSITE GEOLOGIST'S REPORT
BY
RICHARD V. NELSON

SUMMARY

The lkpikpuk Test Well No. 1 was drilled over the course of two drilling
seasons, 1978-1979 and 1979-1980. {t spudded November 28, 1978, and
was suspended for the summer on April 17, 1979, after setting a liner to a
depth of 14,208 feet. The section at that point had been drilied into the
"Lower Limy Unit" of the Lisburne. Drilling resumed January 7, 1980.
The well penetrated an additional 630 feet of the Lisburne before entering
the Endicott Group and reached a total depth of 15,481 feet in
metasediments.

This well was programmed as a deep test of a basement fault closure
(Figure 3) and to gain stratigraphic data for the Ikpikpuk Basin.
Reservoir quality formations were expected in the Nanushuk Group,
Simpson sand (within the Kingak Formation) and possibly the Ivishak
Formation. No structural traps were postulated in these horizens. The
Lisburne and Endicott sections might also contain reservoir quality units
involved with the faulted closure.

Only minor shows of oil or gas were encountered while drilling and all
porous intervals on the electric logs were interpreted as having high water
saturations. Drill stem tests were run on the two best zones and both
recovered gas at a rate too small to measure. The well does however
provide valuable stratigraphic information.

STRATIGRAPHY

WIRELINE TOPS

Below Kelly Subsea
Bushing KB 52°
CRETACEQUS
Nanushuk Group Samples
(undifferentiated) start at 100’
Torok Formation 3,750 ~3,698'
"Pebble Shale" 7,237 -7,185'
Kuparuk Formation 7,436 -7,384"
JURASSIC
Kingak Formation 8,125 -8,073'
TRIASSIC
Sag River Sandstone 9,844 -9,792'
Shublik Formation 9,37 -9,865'

(7,
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TRIASSIC-PERMIAN
Sadlerochit Group

lvishak Formation 10,542 -10, 490"
Kavik Shale Member 11,098’ -11,0486'
Echooka Formation 11,290 -11,238'

PERMIAN-MISSISSIPPIAN
Lisburne Group

Transition Zone ' 11,4486' -11,394"

Upper Limy Unit 11,673’ -11,621'

Dolomite Unit 13,760’ -13,708'

Lower Limy Unit 14,010". -13,958'

Endicott Group 14,840° -14,788’

TOTAL DEPTH 15,481 -15,429°
CRETACEQUS

Nanushuk Group (undifferentiated): 100-3750

Samples collected from the base of the conductor casing (100") to a depth
of 160" contained foraminifera which indicated a Late Cretaceous
Cenomanian age [Anderson, Warren & Associates, Inc. (AWA)] Zone F-8.
Palynology data dates the interval 100’ to 550' as Cenomanian, AWA P-M16.
Below 550' to a depth of 3440 an age of Middle to Late Albian (Early
Cretaceous) AWA P-M17 has been assigned. Paleontology samples were
very sparse in the interval 160-740" but has been given an age of Albian
to Cenomanian (AWA F-8 to F-8) Early to Late Cretaceous, 740" to 3485
were in the AWA F-9 zone, Middle to Late Albian.

Lithologies consisted of extremely soft gray, silty clays; gray, argillaceous
and carbonaceous siltstones and light gray, very fine to fine and
occasionally coarse grained, carbonaceous sideritic to siliceous sandstones.
Minor thin coals and siderite beds or concretions were observed.
Deposition of these sediments was in a marginal marine to outer neritic
environment and probably laid down in alternating transgressive and
regressive cycles,

Sandstones occupy approximately 20% of the Nanushuk Group and are
predominantly located in the upper 1300°'. Maximum thickness of the
sandstone units is 60'.

Minor methane gas shows were recorded while drilling, most appeared to be
associated with coal beds, One core (No. 1, 2830-2960") was cut
recovering 30' of siltstone and claystone.

Torok Formation: 3750-7237

The Nanushuk-Torok contact is gradational and indefinite in this (and
other) wells. For continuity with other wells in the area, the contact has
been placed at the base of the sandstone interval of the Nanushuk Group
at 3750'. The base of the formation is placed at the marked change to the



distinctive dark shale of the "Pebble Shale” at 7237'. Foraminifera found
in the samples from this interval were identified as being in the zone AWA
F-10 (Early Albian to Late Aptian) from 3485 to 5180' and AWA Zone F-11
(Aptian) from 5180 to 7240'. Based on spores the interval from 3440' to
7360' was classified as AWA P-M18 (Early Albian to Aptian).

From 3750 to 8000', the lithology is dark gray, micaceous shale with pyrite
inclusions, minor carbonaceous material and thin beds and laminations of
siltstone and sandstone. The lower part of the Torok, from 6000' to 7237,
becomes gray-brown, fissile and medium to dark gray, firm shales with
interbedded sandstones and siltstones. The sandstones are "dirty". Using
a cut-off of 60 APl gamma ray units, there is a net of about 170 feet of
sandstone in the interval.

Sandstones between 6000° and 6675 are very fine to medium grained,
carbonaceous, silty and shaly with no shows of oil or gas.

Between 6675" and 6820°, the sandstones are light gray, fine to medium
grained, quartzose, poorly sorted, subrounded and subangular and most
are clay filled. Fair SP Log character is developed in the sands. No
visible hydrocarbon indications were observed. Gas in the drilling mud
increased to 104 units at 6820' with a chromatographic breakdown of 17,300
ppm C1 and 350 ppm CZ'

The interval from 6872" to 6922" consists of light gray very fine grained
quartz sandstone with varying amounts of clay filling. Good gassy odor
and bright yellow fluorescence were noted throughout the interval though
there was no visible staining. Maximum gas recorded was 1,210 units
consisting of 22,000 ppm C]’ 1,500 ppm C2, 4,000 ppm C3, 1,020 ppm C4

and 81 ppm C5. Drill-Stem Test No. 2 tested perforations from 6877 to

6923' and indicated generally tight formation characteristics with gas flow
at a rate too low to measure (see Appendix E). As this was the best zone
in the Torok, based on both observations while drilling and electric log
analysis, no other tests were run in the Torok Formation.

From 6922" to 7237' interbedded sandstone and gray-brown shales occur.
The sandstones are light gray to gray, very fine to fine grained with soft
clay as a matrix material. No visible oil staining was noted although a
bright yellow-white fluorescence was observed on fresh breaks. Maximum
gas recorded was 91 units.

Three cores were taken in the Torok Formation, Core No. 2 (3784-3812'),
Core No. 3 (5690-5700") and Core No. 4 (7132-7143'). Cores Nos. 2 and 3
recovered dark gray shale while Core No. 4 had interbedded shale and
sandstone.

"Pebble Shale": 7237-7436'

The "Pebble Shale" was picked at 7237, the top of a highly radiocactive
zone that characteristically goes off scale on the gamma ray logs.
Lithologically, the "Pebble Shale” consists of very dark gray to black
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micaceous, splintery shales having a slight brown cast with floating well
rounded, frosted to polished quartz grains and rare pebbles. Occasional
thin shaly tight sandstone stringers occur.

The maximum hydrocarbon indications was a 120 unit gas kick from the
shale section at 7280'. Component breakdown was 22,000 ppm CI’ 1,200

ppm C2, 780 ppm C:3 and 170 ppm C4.

Paleontology data by Anderson, Warren & Associates has dated the interval
7240-7480' as Early Cretaceous (Neocomian AWA F-12 to F-13}.

Core No. 5 (7368-7378') recovered 9 feet of very dark gray shale with
scattered sand grains and pebbles.

Kuparuk Formation: 7436-8125'

The Kuparuk Formation with a 42' sandstone (7436-7478') at the top was

- penetrated at 7436' below kelly bushing. This sandstone (Kuparuk sand)

is often called the "Pebble Shale” sand because of its proximity to the
basal part of the "Pebble Shale". Paleontology data through this sand
(7420-7480") is indeterminate but below 7480' to 8100° an Early Cretaceous
(Neocomian AWA F-13 to F-14) age has been established (see Appendix J).
Palynology reports the upper part of the sandstone as being Neocomian
AWA P-M19 (7436-7450') while the lower portion of the sandstone and the
underlying shales, siltstone and sandstones to a depth of 7840" has been
given an Early Cretaceous (Neocomian AWA P-M20) age.

This transgressive marine sandstone is white to light brown, very fine
grained, subangular to angular, slightly friable and silty and contains rare
glauconite. Hydrocarbon shows were limited to a 125 unit gas kick and a
very slow cut from the samples. Electric log computations established an
average porosity of 13% with very high water saturations (Appendix D).
A drill-stem test (No. 1) over the interval 7446-7472' was undertaken and
recovered gas too small to measure plus 1338' of slightly gas-cut rat-hole
mud (Appendix E).

Below the Kuparuk sand to a depth of 8125, are Early Cretaceous dark
gray to dark brown micaceous marine shales with floating sand grains.
Minor amounts of siltstone and sandstone were observed in the samples.

A core (No. 6) was cut from 7491-7501" which recovered 10 feet of dark

gray-brown, micaceous, noncalcareous shale with scattered shell fragments
and rare pyrite.

JURASSIC

Kingak Formation: 8125-9844'

The top of the Kingak Formation has been picked at 8125 on the top of a
zone with gray, very glauconitic sandstone lenses. A sandy interval such

10
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as this is quite typical of the top of the Kingak throuyghout portions of the
North Slope. Biostratigraphic information has established a Late Jurassic
(Kimmeridgian to Tithonian) age beginning at depths of 8100 (paleontology
AWA F-15 to F-16, Appendix J} and 7840' (palynology AWA P-M21).
Paieontology zones AWA F-16 to F-18 (Late to Early Jurassic) were present
in the interval 8190-9600'. A similar fauna (AWA F-18) with an incomplete
Triassic (AWA F-19) assemblage is present from 9600-10,110'. Palynology
gives the intervals 7840-8290" a Kimmeridgian to Tithonian age (AWA
P-M21), 8290-9100" an Oxfordian (AWA P-M22) and 9100-9730" an Early to
Middle Jurassic (AWA P-M23) age. Below 9730° to a depth of 10,740’ ages
are indeterminate.

Dark gray-brown, dark brown and occasionally dark gray shales comprise
the Kingak Formation to a depth of 9037'. These shales are micaceous,
fissile to splintery, contain rare pyrite, floating sand grains and siderite
concretions and have minor siltstone and sandstone stringers.

The interval 9037" to 9105" is a medium to light gray, very fine grained
silty sandstone [Simpson sandstone(?)] with rare glauconite and pyrite.
Thin interbedded dark brown shales and brown siltstones were also
observed in the zone. Samples and mechanical logs indicate the sandstone
to be shaly with low permeability.

This sandstone appears(?) to be approximately equivalent to the thick
porous, massive sandstones (Simpson sandstone) found in the No. 1
Kugrua, NW 1/4, Section 8, T14N, R6E, U.M. at a depth of 8713 and at
7858" in the No. 1 South Meade, NW 1/4, Section 31, T15N, R19w, U.M.

Marine shales occupy the interval below the Simpson sand to a depth of
9626'. These shales are dark gray, black and gray-brown, partly siity
and sandy with rare glauconite and floating quartz grains and thin
stringers of siltstone.

At 9626°, another sandstone was encountered. The 46’ low porosity (3-6%
mechanical logs) sandstone is medium gray-brown to dark gray, very fine
grained, silty, slightly argillaceous, subangular and well sorted. A very
slight cut was obtained from the samples and a 120 unit gas kick recorded
in this sand.

The interval 9672' to 9844' is composed of dark gray to dark gray-brown,
slightly micaceous, fissile to splintery, pyritic and slightly fossiliferous
shales.

No cores were taken from the Kingak Formation.

TRIASSIC
Sag River Sandstone: 9844-3917

The Sag River Sandstone is composed of two units in the No. 1 lkpikpuk
well. The upper unit is composed of a dark gray-brown, very fine

11



grained, silty subangular sandstone which is well sorted, hard, slightly
siliceous to slightly calcareous and has rare glauconite. The lower unit is
a siltstone-sandstone-shale sequence.

The base of the Sag River and top of the Shublik Formation boundary is
only a tentative pick on a break in the gamma ray log. Biostratigraphic
data is uninformative in that palynology is indefinite while paleontology is
listed as Triassic to Early Jurassic (AWA F-18 to F-19) with an incomplete
AWA F-19 assemblage in the interval 9600-10,110".

The character of the Sag River Sandstone is not that of the barrier bar
and beach complex that is found in welils to the north and west of this
well; i.e., East Teshekpuk No. 1, Section 16, T14N, R4W, U.M., South
Simpson No. 1, Section 11, T17N, R12W, U.M. and Kugrua No. 1, NW 1/4,
Section 8, T14N, R26W, U.M. The Sag River deposited at Ikpikpuk is
interpreted to have been in a near-shore marine environment.

No hydrocarbon shows were observed.

Shublik Formation: 9917-10,542

As mentiocned previously, the top of the Shublik Formation is only a
tentative pick; i.e., picked on gamma ray break. The Shublik is
composed of three units in this well: an upper marine (8917-10,265")
siltstone, sandstone and shale unit, in which the siltstones and sandstones
are medium to light gray, hard, siliceous to calcareous with rare glauconite
and common pelecypods and crinoids), a middle unit (10,265-10,370') of
thin dark gray and tan fossiliferous limestone beds with black phosphate
pellets and a lower unit (10,370-10,542') composed of brown to light gray
sandstones, gray-brown siltstones, and brown to dark gray shales.

Foraminifera determinations by Anderson, Warren & Associates, Inc. have
given the interval 10,110-10,570' a Triassic age (AWA Zones F-19 to F-20).
Palynology is still indeterminate to a depth of 10,740".

Core No. 7 (10,270-10,300') recovered 25 feet of dark gray, hard,
calcareous shales with Monotis, sp. and Halobia, sp. shells and 5 feet of
dark gray limestone with the same type fossils.

No significant oil or gas indications were observed.

TRIASSIC-PERMIAN

Sadlerochit Group

Ivishak Formation: 10,542-11,088'

The top of the lvishak Formation has been picked at 10,542" on the top of
a light gray, very fine to fine grained, poorly sorted subrounded
sandstone which has clear and white quartz grains and is hard and tight.
Possibly the top could be picked at 10,444" but the presence of phosphate
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pellets (which are typical of Shublik Formation) in the sandy zones
between 10,444" and 10,540" indicates this interval should be in the Shublik
Formation. The sandstone interval (10,542-10,602') is interbedded with
brown-gray flaky shale and gray-brown firm siltstones to a depth of
10,602" and is interpreted to be pro-delta to near-shore marine.

From 10,602’ to 10,732' a clean bioturbated quartz sand is developed which
is thought to represent deposition in a pro-grading delta. The lithology is
quartz sandstone, fine to medium grained at the top decreasing in grain
size to very fine grained at 10,620°, and consists of white to clear well
compacted quartz grains, in part siliceous, subrounded to rounded, well
sorted, commonly bioturbated; with thin horizontal shale partings and rare
siliceous nodules or clasts. The best electrical log porosity was calculated
between 10,610" and 10,670', averaging 15% and is water saturated. Core
No. 8 (70,619-10,649') recovered 30 feet of white to light gray quartz
sandstone, partly quartzitic, subangular to subrounded, becoming slightly
argillaceous in the lower 16 feet. Porosities averaged 13% but permeability
was generally less than 1.0 millidarcy (Appendix H).

Approximately 200 barrels of mud were lost to the formation at 10,651".

From 10,732' to 11,098' deposition is interpreted to be continental to
marginal marine and is characterized by red to pink silty shales and
siltstones interbedded with carbonacecus sandstone beds representing
probable bar or distributary channel deposits. Two major sandstone units
are present in this interval. The first, 10,810-10,847", consists of light
gray, very fine to fine grained, silicecus sandstone that is, in part, fine
to medium grained, pebbly, and has thin shaly partings and shale clasts.
The second unit from 10,948 to 11,001 consists of sandstone which is red
and reddish-gray, fine to very fine grained, slightly friable, subrounded
to subangular, with clear to white, orange and pink quartz grains. It is
carbonaceous and in part siliceous. Maximum mechanical log porosity
developed in these two sands is 14% with a calculated high water
saturation. A loss of 400 barrels of mud occurred at 11,001" but may have
gone into the zone at 10,651".

A core cut from 10,815-10,842" (No. 9) had porosities varying from 5.4% to
14.4% from a light gray sandstone, but again permeability was
predominantly below 1.0 millidarcy (Appendix H). Hydrocarbon shows
were nit throughout the formation.

The interval from 10,570 to 11,380 was dated as Permo-Triassic (AWA
F-20) based on foraminifera. Palynology data within the interval 10,740 to
11,830" indicates it is probably undifferentiated Permian to Triassic.

Kavik Shale Member: 11,098-11,290'

The Kavik Shale member of the lIvishak Formation was topped at 11,098
and represents a change back to marine depositional conditions. Lithology
of the Kavik is dark gray brittle shale with thin siltstone stringers and
rare carbonized plant fragments as exhibited in Core No. 10
{11,108-11,135").
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Echooka Formation: 11,290-11,446'

Penetrated at 11,290', the Echooka Formation is thought to have been
deposited as a northward transgressive deposit in a marine to non-marine
environment. Lithology is a dark green, shaly, siliceous, glauconitic,
very fine grained, subangular quartz sandstone with interbedded gray
siltstone and dark gray-green, dark gray and red mottled shales. A 56
interval at the base is composed of dark gray shale and dark gray-green
siltstone.

No significant reservoir rock was encountered in th Echooka Formation.
The best porosity indicated on the neutron porosity log is only 6% between
11,321 and 11,334".

Maximum gas in the mud while drilling the Echooka was only 35 units,
which occurred at about 11,325',

PERMIAN-MISSISSIPPIAN

Lisburne Group

Transition Zone: 11,446-11,673'

Below the base of the Echooka at 11,446 and above the top of the massive
limestone of the Lisburne Group at 11,673 is a section called herein the
"Lisburne Transitional Zone". This shallow marine carbonate-clastic
depositional regime penetrated at lkpikpuk is very similar to that found in
the tinigok No. 1, NW 1/4, Section 34, T8N, RSW, U.M. This section is
composed of interbedded gray, tan, gray-brown limestones; dark gray,
silty, calcareous, micaceous shale and dark gray siltstone, all with rare
fossils. Foraminifera from the interval from 11,380 to 11,620 indicate an
Early Permian zone F-20 age as established by Anderson, Warren ¢
Associates, Inc,

Upper Limy Unit: 11,673-13,760'

The carbonate sediments of the Upper Limy Unit were deposited on a
shallow marine shelf with occasional shale and siltstone beds. These
carbonates are primarily clean bioclastic and allochemical limestones
composed of crincids, bryozoans, foraminifera, brachiopods, spines, oolites
and pellets with sparry calcite and occasionally micrite cement. They are
generally recrystallized to the point that fossil grains are indistinct to
ghostly. The rare occurrence of dolomite and lack of evaporites, in
addition to the recrystallized tight limestone points to an environment of
carbonate deposition in unrestricted marine waters. Below 12,900, there
is an increase in clastic sediments as evidenced by the number of
siltstones and occasional sandstones present.

Samples from 11,620' to 11,830 contain foraminifera indicative of AWA zone
F-21 (Early Permian). The interval 11,830-12,480" is indicated to be no
older than Mamet's zone 21 but may be as young as zone 24. The interval
12,480" to 12,930 is Middle to Lower Pennsylvanian (Mamet's zone 21). A
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pick of Mamet's zone 20 is made at 12,930' (Lower Pennsylvanian). The
section from 13,450" to 13,760’ is thought to be Mamet's zones 18 to 19,
which are upper Mississippian (Chester}.

Hydrocarbon shows consisted of a maximum 335 unit gas reading at 11,839
in a zone which contained no potential reservoirs.

Two conventional cores (No. 11, 11,718-11,733' and No. 12, 12,743-12,753")
were taken in the Upper Limy Unit. Both recovered limestone with
occasional shale and siltstone stringers,

Dolomite Unit: 13,760-14,010°

The top of the dolomite unit was placed at 13,760'. This unit consists of
basically the same type of limestone encountered above but with thin beds
of dolomite. One exception is an 80 dolomite bed with interbedded
siltstones at 13,780" to 13,860'. No evaporites occur within the unit and
as such it is thought to represent a period of carbonate deposition in
which the waters were somewhat restricted. Slight pinpoint to small
vugular porosity occurs in the dolomite but no effective permeability

exists. The maximum log porosity developed in the dolomite unit was 6%
from 13,784-13,788".

A dull yellow fluorescence and slow yellow cut was observed in the
13,785-13,790" sample which may have been contamination from the mud
additives. No cores were taken.

Fossil representation is poor in this interval but could be indicative of
Mamet's 17 to 18 zones {Mississippian, Chester).

Lower Limy Unit: 14,010-14, 840"

Based on the change to lime packstone and on paleontological evidence,
probable Mamet's zones 14 to 16 (Meramecian), the section from 14,010 to
14,840" is thought to represent the Lower Limy unit of the Lisburne.
Down to 14,460', carbonates dominate with interbedded medium to dark
gray limestone and medium gray, finely crystalline dolomite. Considerable

secondary silicification has occurred through this part of the Lisburne..

From 14,460° downward, the section contained far more detrital material

with dark gray argillaceous siltstones and occasional sandstones
interbedded with fine limestones and dolomites.

Probable depositional environment was that of a shallow, low energy shelf.
These do not normally produce carbonates with good primary porosity.
Post-depositional changes, including considerable silicification, have limited
secondary porosity.

No coring was undertaken in this unit.
The Lisburne Group carbonates were tight throughout with log porosities
in the general range of 0-3% with 6% being the high {Dolomite Unit).

Hydrocarbon shows were almost non-existent with the best being the
aforementioned 335 unit gas kick at 11,839".
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Endicott Group: 14,840-15,481"

The section from 14,840" to 15,305 was marked by interbedded red
sandstones, argillaceous red siltstones, and red shales. General lithology
suggests that this is probably the I[tkilyariak Formation. Core No. 13
(14,971-14,986') recovered 10.5 feet of red sandstone and 4.5 feet of red
shale.

Dark carbonaceous shales, coal and quartzites below 15,305 indicates a
probable Kekiktuk Formation. Below 15,320', the sediments consist of
cataclastic metasediments. :

Thin section petrography and x-ray diffraction analysis of samples from
Core No. 14 (15,421-15,424") were performed by Dr. H. E. Enlows at
Oregon State University {Appendix |). They were described as having a
"cataclastic texture” consisting of quartz clasts and a fine groundmass of
Wilkeite, a somewhat uncommon metamorphic mineral first identified in
contact metamorphics in California where it is associated with diopside,
garnet, and other metamorphic minerals. Dr. Enlow suggests that the
rock is the result of dynamic metamorphism.

The presence of coal in the samples below 15,320" indicates that they are
still from the Kekiktuk Fermation. Anderson, Warren & Associates indicate
the interval 14,850-15,200" is of Late Mississippian age (Mamet's zones 14
to 168) and 15,200-15,481" is probable Mississippian.

No shows of gas or oil were observed while drilling. Electrical logs
confirmed the lack of hydrocarbons as well as the absence of reservoirs.

Two other cores in addition to Core No. 14 were attempted. Core No. 15
(15,461-15,462') had no recovery. Core No. 16 (15,462.7-15,469.2")
recovered 4 feet of highly fractured guartzite.

TESTING

At the completion of the drilling and logging of the Ilkpikpuk No. 1 test
well, the hole was plugged back in stages and two drill stem tests were
run as a final check of the only two zones with any hydrocarbon potential.

Drill-Stem Test No. 1 was through perforations from 7446" to 7472'.
Recovery was gas at rates too small to measure and 1338" of slightly
gas-cut rat-hole mud (Appendix E).

Drill-Stem Test No. 2 was through perforations from 6877 to 6923'. Gas
did not reach the surface until 50 minutes into the final flow period and
the flow was at a rate too small to measure. Alsc recovered was 935 feet
of gas-cut mud and formation water (Appendix E).

STRUCTURE

Dipmeter data indicate low formation dips at the No. 1 I|kpikpuk. Dips
average 2-4° to a depth of 14,800 with the exception of some of the
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sandstones which have dips somewhat higher but this is probably due to
intraformation bedding. Below 14,800, the average increases to 6-8°.

Some changes in direction of dip were observed on the dipmeter logs. The
intervals 2620-3300" and 3750-5320" have a general northeast direction of
dip while the intervai 3300-3750" is to the southeast and 5320-7500' is to
the northwest. Below 7500° to a depth of 15,238, the dip is in a
southwest direction.

CONCLUSIONS

The subject well tested the stratigraphic possibilities of the Cretaceous to
Triassic rocks. No significant oil, gas, or coal deposits occurred in these
rocks. While some of the sandstone deposits gave gas indications, they
appeared to be discontinuous (small limited reservoirs), and commonly had
soft clay in the matrix. Two of the better sandstones were tested and

both recovered gas too small to measure (see composite log and Appendix
E).

The hydrocarbon potential of the sequence of rocks from the Sag River
Sandstone through the Lisburne Group was observed and calculated. The
sandstones of the Sag River and Sadlerochit Group are generally of low
porosity, are calculated to be water wet and have no hydrocarbon shows.
The Lisburne carbonates are very tight (0-3% porosity), and display only
scattered very slight hydrocarbon shows.

Mississippian sandstones of the Endicott Group are all tight and void of
hydrocarbens.

It was concluded that, after full evaluation of all information available, this
well was a dry hole and consequently plugged and abandoned.
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PERTINENT DATA AND APPENDICES

Appendix
A. Summary of Pertinent Data
B. Drill Cuttings and Core Descriptions

c. Log Analysis
Report of February 3, 1979
Report of February 3, 1979
Report of April 16, 1979
Report of February 23, 1980

D. Logging Report . . . . . . . . .
Report of November 29, 1978 . . .
Report of January 27, 28, 29, 1979
Report of April 8-9, 1979 ..
Report of February 13-15, 1980

E. Drill-Stem Test Reports

F. Gas Analysis Reports
Gas Analysis Report, February 26, 1980
Gas Analysis Report, March 3, 1980
Gas Analysis Report, March 3, 1980
Gas Analysis Report, March 3, 1980
Analytical Report, February 28, 1980

G. Water Analysis Report
Drill Stem Test No. 1, March 21, 1980
Drill Stem Test No. 2, March 21, 1980
H. Core Analysis

l. Rock Sample Report

J. Micropaleo Stage/Zonule Revisions
K. Geogram Survay . .
L. Additional Geological Information
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SUMMARY OF PERTINENT DATA*

WELL NAME:
APl NO.:
OPERATOR:
CONTRACTOR:
LOCATION:

COORDINATES:

ELEVATION:
CASING: .

DATE SPUDDED:
DATE SUSPENDED:

DATE WELL OPERATIONS
RESUMED:

DATE REACHED
FINAL TOTAL DEPTH:

FINAL TOTAL DEPTH:
DATE RIG RELEASED:
LOGGING RECORD:

DIL/GR/SP
BHCS/GR/TTI
FDC/GR/Cail/RR
CNL/FDC/GR
HDT-Dipmeter
Temperature

lkpikpuk Test Weall No. 1
50-279-20004

' Husky Qil NPR Operations, Inc.

Parco, Inc., Rig 968

1306" FNL, 785" FEL
NE 1/4, protracted Section 25, T13N, RI1OW
Umiat Meridian, Alaska

Latitude: 70°27'19.679" North
Longitude: 154°19'52, 780" West
X =459,399.70, Y = 6,016,300.06
Zone 5

52" Kelly Bushing (KB), 32' Pad
30" @ 100

20" @ 521°

13-3/8" @ 2603

9-5/8" @ 9873’

7" liner from 9528' to 14, 208'
November 28, 1978

April 17, 1979
December 25, 1979, Drilling January 7, 1980

February 13, 1980
15,481 feet (driller)

February 28, 1980

101-15,389'

102-15,294’

100-15, 400"

100-15, 400’
2,603-15,400" (3 runs)

100-15,435"' (Run 1 before logging)
Surface-15,405" (Run 2 after logging)
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CBL
Mud Log
Auto Calcimeter Plot
D¢ Exponent
Drilling Data Pressure Log
Pressure Analysis Log
Velocity Survey (Birdwell)
Computed Logs:
Dipmeter Arrow Plot
Geogram

SIDEWALL CORES:

Run 1
Run 2

CONVENTIONAL CORES:

No. Interval
2,930~ 2,960’
3,784- 3,812
5,690- 5,700’
7,132- 7,143’
7,368- 7,378
7,491- 7,507

10,270-10,300

10,619-10,649’

10,815-10, 842’

11,108-11,135'

11,718-11,733'
12,743-12,753'
14,971-14,986'
15,421-15,424'
15,461-15,462
15,462.7-15,469.2°

— ke ko ok —d
UMW —2OOO~I0WL B WM

CORE ANALYSIS:

2,100- 7,522
100-15, 4871’
10,100-15,285°
500-15, 481"
600-15, 481"
10,000-15,480°
100-15,48%1

2,622-15,400°
198-15,378'

5450-9890" (shot 69, recovered 42)
9918-11,487" (shot 30, recovered 13)

Recovery Formation
30.0 Nanushuk Group
28.0° Torok
16.0° Torok
11.0 Torok

3.0 "Pebble Shale"
10.0° Kuparuk

30.0° Shublik °

30.0' Ivishak

27.0 Ivishak

27.0 Kavik Member
15.0' Lisburne

10.0° Lisburne

15.0' Endicott Group
1.1 Endicott Group
0.0 Endicott Group
4.0 Endicott Group

{(Core Laboratories, inc.)

Core No. Interval Spi. No.
4 7,135~ 7,142' 1- 6
8 10,619-10,649’ 1-16
9 10,815-10, 841" 17-30
Sidewall 7,466 1
Sidewall 12,994’
NOTE: Coregraph available.

3%



HYDROCARBON SHOWS:

DRILL-STEM TESTS:
No. 1

No. 2

FLUID & SPECIAL
ANALYSIS:

Gas Analysis Report
(DST 1 & 2)
Analytical Report

{DST 2)
Water Analysis Report
(DST 1 % 2)
WELL STATUS:

WELLSITE GEOLOGISTS:

LOG ANALYST:
DRILLING CONTRACTOR:
MUD LOGGERS:

BIOSTRATIGRAPHIC
STUDIES:

ADDITIONAL GEOLOGIC
DATA:

6920-7020°, bright yellow fluorescence,
1,210 units gas @ 6923’

7436-7445", very slow cut, 140 units
gas @ 7440’

11,705-11,710°, 850 units gas, no
fluorescence, cut or show.

7446-7472' (perforations), recovered gas
and gas cut rat hole mud.

6877-6923" (perforations), recovered gas
and gas cut drilling fluid and formation
fluid,

Chemical & Geological Laboratories, Inc.
Chemical & Geological Laboratories, Inc.
Chemial & Geological Laboratories, Inc.
Dry and abandoned

D. Young

J. Greene

R. Nelson

Armour Kane

Parco, Inc., Rig 96

Exploration Logging

Anderson, Warren & Associates, Inc.

Sedimentary Petrology Analysis, dated February 16, 1980, Harold E.
Enlows, Oregon State University.

Final Foraminifera Report, dated June 7, 1979, Anderson, Warren &

Associates, Inc.

Final Palynology Report, dated June 7, 1979, Anderson, Warren &

Associates, Inc.
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Addendum to Foraminifera Report, dated March 26, 1980, Anderson,
Warren & Associates, Inc.

Addendum to Palynology Report, dated March 26, 1980, Anderson,
Warren & Associates, Inc.

End of Well Report (November 1978-April 1979), Exploration Logging,
Inc.

Copies and/or reproducibles of all
geological data are available from:

National Oceanic and Atmospheric Administration
EDIS/NGSDC (D862)

325 Broadway

Boulder, CO 80303
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{KPIKPUK TEST WELL NO. 1
DRILL CUTTINGS AND CORE DESCRIPTIONS

BY
D. YOUNG - 100- 7,132’
9,913-11, 205
13,930-14, 210’
J. GREENE - 7,132- 9,913
11,205-13,930’
R. NELSON - 14,210-15,487
NOTE: Sample descriptions written before electrical surveys taken.

Depths may or may not conform with final correlation of samples
and mechanical control.

DRILLED DEPTH
(FEET BELOW

KELLY BUSHING)

0- 100
100 - 160
160 - 220
220 - 250
250 - 280
280 - 310
310 - 320
320 - 340
340 - 460
460 - 530
530 - 550
550 - 580

No samples recovered.

Claystone: light gray, soft interbedded, with Siltstone:
gray, tan, firm; trace of gypsum.

Sandstone: light gray, fine to very fine grained, hard,
tight, argillaceous, grading to gray, sandy siltstone.

Siltstone: medium gray, firm, pyritic; trace of coal.

Lignite: brown, fissile, splintery, interbedded with Coal
and Claystone: light gray, white, possibly kaolin.

Sandstone: light gray, fine tc medium grained, well
sorted, subrounded, hard, tight, carbonaceous, pyritic,
slightly glauconitic.

Coal: black, hard, subconchoidal, subbituminous.

Shale: tan, hard, blocky.

Coal interbedded with tan, hard shale.

Sandstone: light gray, fine grained, highly argillaceous,
noncalcareous, tight, no stain, odor, fluorescence or cut.

Coal.

Sandstone: light gray, medium to coarse grained, poor
to well consolidated, argillaceous, carbonaceous in part,
grades to Quartzite: light brown, very hard, vitreous,

interbedded with Siltstone: tan, light gray, firm.
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590 -
605 -
620 -

665 -

770 -

785 -

815 -

875 -

950 -

1080 -

1130 -

1180 -

1280 -

1350

1420 -

605
620
665

770

785

815
875

950

1080

1130

1180

1280

1350

- 1420

1570

Siderite: light brown, hard, argillaceous.
Coal.

Siltstone: light gray, medium hard to hard, interbedded
with Siderite: brown to tan, very hard with calcite filled
fractures,

Sandstone: light gray, very fine to fine grained, medium
hard, friable, common fine grained, loose, well rounded
quartz grains, interbedded with light gray, hard,
siltstone, rare inoceramus prisms.

Siltstone: tan, light to medium gray, hard in part,
sandy.

Coal interbedded with siltstone.

Siltstone: light gray, medium gray, hard in part, sandy,
interbedded with Claystone: hard, slightly silty; trace of
white chalk, possibly kaolinite.

Sandstone: light gray, tan, fine to medium grained,
medium hard, poorly sorted, subrounded, argillaceous,
pyritic, carbonaceous, dull gold fluorescence; no oil stain
or cut; sandstone becomes well sorted, friable with fossil
wood at 920'.

Shale: light gray, medium gray, slightly silty, slightly
calcareous, in part micromicaceous.

Coal: black, subbituminous, interbedded with Shale:
buff, slightly silty, medium hard.

Shale: buff, slightly silty, medium hard, interbedded

with Shale: dark brown, soft, fissile, micaceous and
coal.

Sandstone: light gray, tan, medium to fine grained, well
rounded, well sorted, firm, becoming hard, tight,
argillaceous, pyritic, carbonaceous, very slightly

calcareous with dull gold to vyellow sample fiuorescence
with slow, white cut fluorescence; no stain, no odor.

Claystone: medium gray, brown-gray, soft with coal
stringers.

Siltstone: medium gray, medium hard, interbedded with
Shale: gray, hard, micromicaceous.

NOTE: Sample quality and quantity very poor from

1300-1945"; interbedded <Claystone: buff, gray, hard,
soft, occasionally grades to siltstone.
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1570 -

1600 -
1650 -

1680 -

1785 -

1820 -

1965

2005
2025 -

2370 -

2400
2460

2580 -

2620 -

2875 -

1600

1650
1680

1785

1820

1965

- 2005

- 2025
2370

2400

- 2460
- 2580

2620

2875

2925

Sandstone: light gray, fine grained, medium hard,
carbonaceous, highly argillaceous.

Claystone: drilling and log interpretation.

Sandstone: light gray, fine grained, medium hard,
carbonaceous, highly argillaceous.

Claystone: light gray, soft with stringers of Sandstone:
as above; common shell fragments, cones and [|noceramus
prisms.

Sandstone: light gray, fine grained, medium hard,
friable, argillaceous, carbonaceous, common pyrite in 5-10
mm chunks.

interbedded Claystone: brown, soft, gummy; Siltstone:
medium gray, firm; Sandstone: as above.

Siltstone: medium gray, firm, micromicaceous, sample
quality, good to fair.

Claystone: brown, soft, gummy.

Siltstone: medium gray, firm, micromicaceous, commonly
pyritic, thin claystone stringers occur throughout this
interval.

Sandstone; light gray, fine grained, medium hard,
pyritic, carbonaceous, white, clear, green quartz, well
rounded, well sorted, dull yellow fluorescence, no visible
stain, no cut,

Claystone: [light gray, soft, grades in part to siltstone.
Interbedded Claystone: as above; Siltstone: dark gray

to light gray, and Sandstone: light gray, fine grained,
friable, highly argillaceous.

Sandstone: light gray, fine grained, medium hard,
friable, argillaceous, carbonaceous, very slightly
calcareous, common pyrite, common chert fragments,
sharp, white to light gray translucent; interbedded with
Claystone: light gray, soft; rare inoceramus prisms.

Claystone: light gray, soft, gummy, micromicaceous,

grading in part to siltstone and with thin sandstone
stringers.

Sandstene: light gray, very fine to fine grained, firm,
argillaceous with dull orange fluorescence and very slight
yellow cut fluorescence, no visible stain or porosity;
interbedded with Claystone: gray-brown, soft, gummy.
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2925
2930

2960

3100
3150

3265

3350

3400

3580

3730

3784

1

2930
2960

3100

3150
3265

3350

3400

3580

3730

3784

3812

Siltstone: light gray, firm, micromicaceous.

Core No. 1: Cut 30', Recovered 30

2930.0-2960.0" Claystone: medium gray, firm, silty,
(30.0") with thin siltstone laminations and
horizontal bedding.

Claystone: light gray, silty, micromicaceous,
interlaminated with Siltstone: light gray, firm,
micromicaceous, carbonaceous, rarely pyritic and with a
trace of brown, hard, sandy shale.

Coal stringer, black, hard, highly pyritic.
Siltstone: light gray, firm, micromicaceous,
carbonaceous, interbedded with Claystone: light gray,

silty, micromicaceous.

Sandstone: very fine grained, light gray, firm, highly
argillaceous, carbonaceous.

Claystone: medium gray, gray-brown, soft, gummy,
nensilty.

Siltstone: light gray, firm, carbonacecus,
micromicaceous, interbedded with Claystone: light gray,

medium gray, soft micaceous.

Sandstone: light gray, very fine grained, argillaceous,
highly carbonaceous, micromicaceous, slightly calcareous
with finely disseminated pyrite, dull orange fluorescence,
very slight yellow cut fluorescence, no stain, interbedded
with Siltstone: light gray, firm, slightly calcareous, and
Claystone: light gray, gray-brown, soft, micaceous.

Sandstone: light gray, fine to very fine grained, white
clear quartz, well sorted, well rounded, friable, clay
filled in part, clean, no visible stain or porosity, dull
orange fluorescence, very slight yellow cut fluorescence,
45 units gas kick at 3740'.

Core No. 2: Cut 28, Recovered 28

3784.0-3786.0" Shale: dark gray, hard,
(2.07) micromicaceous, nonsilty, noncalcareous,
massive, brittle, no bedding.

3786.0-3807.0° Shale: dark gray, hard to moderately

(21.07) hard, subfissile, micromicaceous, with
bedding dips and partings of 10°-15°.
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3812

4040

4110

4350

4425

4530

4650

4720

4870

4950

5085

5120

51350

5200

4040

4110

4350

4425

4530

4650

4720

4870

43950

5085

5120

5150

5200

5220

3807.0-3812.0" Shale: as above, increasingly hard
(5.0") with near horizontal bedding.

Shale: dark gray, medium gray, firm, micromicaceous,

occasionally becoming silty with siltstone stringers.

Shale: as above, with very coarse grained, clear,
nonfrosted, subrounded to well rounded quartz floaters.

Shale: medium gray, firm, micromicaceous, finely,
disseminated, carbonaceous, interbedded with Siltstone:
light gray, carbonaceous.

Sandstone: light gray, fine to very fine grained, clay
filled, friable, dull orange fluorescence with slow yellow
cut fluorescence,

Sandstone: light gray, fine to very fine grained,
argillaceous, carbonaceous, white clear quartz, well
rounded.

Shale: medium gray, firm, in part silty, interbedded
with  Siltstone: light gray, medium gray, firm,
carbonaceous, micromicaceous.

Sandstone: light gray, very fine grained, argillaceous,
friable, firm, carbonaceous; no stain, odor, cut or
fluorescence.

Shale: medium gray, dark gray, firm, micromicaceous,
becoming splintery with thin siltstone stringers.

Sandstone: light gray, medium gray, very fine grained,
highly argillaceous, friable, grading to siitstone in part:
no stain, odor, cut or fluorescence.

Siltstone: light gray, medium gray, firm, carbonaceous,
in  part grading to very fine grained, argillaceous,
sandstone interbedded with Shale: dark gray, firm,
micromicaceous.

Sandstone: light gray, very fine grained, firm,
argillaceous, carbonaceous.

Shale: medium gray, dark gray, firm, micromicaceous.

Siltstone: light gray, firm, carbonaceous with pyrite
nodules.
Shale: medium gray, firm, silty, micromicaceous with

finely disseminated, carbonacecus and with occasional
thin, siltstone stringers.



5220
5240

5300

5360

5390

5480

5540

5570

5600

5690

5700

5850

5870

6000

5240

5300

5360

5390

5480

5540

5570

5600

5690

5700

5850

5870

6000

6080

‘Shale: light gray, soft, micromicaceous.

Shale: medium gray, dark gray, firm, subfissile,‘

micromicacecus.,

Shale: dark gray, firm, subfissile, micromicacecus, with

‘disseminated, carbonaceous and occasional thin siltstone

stringers.

Sandstone: light gray, fine grained, clay filled,
carbonaceous, friable; no stain, no cut, no fluorescence.

Shale: medium gray, dark gray, subfissile, firm,
micromicaceous with thin stringers of Sandstone: as
above, which in part grade to siltstone.

Sandstone: light gray, fine to very fine grained, clay
filled, friable, in part grading to siltstone; no stain, no
cut, no fluorescence.

Shale: medium gray, dark gray, firm, micromicaceous,
carbonaceous, in part silty.

Sandstone: light gray, very fine grained, clay filled,
carbonaceous, cliear white, medium to well sorted,
noncalcareous; no stain, no cut, no fluorescence.

Shale: dark gray, firm, micromicaceous, in part siity, in
part subfissile.

Core No. 3: Cut 10', Recovered 10’

5680.0-5700.0" Shale: dark gray, hard, brittie,

(10.07) micromicaceous, subconchoidal, horizontal
to subhorizontal partings with occasional
thin, medium gray partings, laminations
and pods of siltstone bedding dips of
0°-10° are present.

Shale: dark gray, medium gray, firm, micromicaceous
with occasional thin, medium gray siltstone and sandstone
stringers.

Siltstone: medium gray, firm, in part grading te fine
grained, highly argillaceous sandstone.

Shale: medium gray, dark gray, firm, in part silty with
thin siltstone laminations.

Siltstone: light gray, firm, carbonaceous, interbedded
with Shale: as above.
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6080

6100

6200

6210
6230

6240

6280

6300

6320

6330

63350

6370

6430

6440

6500

6100

6200

6210

6230
6240

6280

6300

6320

6330

6350

6370

6430

6440

6300

6530

Sandstone: light gray, very fine grained, white clear
quartz, poorly sorted, argillaceous, highly carbonaceous,
firm, friable; no stain, no cut, no fluorescence.

Shale: dark gray, firm, micromicaceous, in part silty,
splintery with occasional siltstone stringers.

Sandstone: light gray, very fine grained, fine to medium
grained, firm, white clear quartz, subangular, poorly
sorted, carbonaceous, clay filled; no stain, no cut, no
flucrescence,

Shale: dark gray, firm, silty.

Sandstone: very fine to fine grained, light gray, firm,
friable, argillaceous, carbonaceous, slightly calcareous.

Sandstone: fine to medium to coarse grained, light gray,
firm, friable, poorly sorted, subangular, subrounded,
white clear quartz, in part with white clay filled matrix,
low porosity; no stain, odor, cut, or fluorescence.

Shale: gray-brown, medium gray, highly micaceous,
fissile.

Shale: medium gray, dark gray, firm, micromicaceous,
splintery.

Sandstone: light gray, firm, fine to medium grained,
poorly sorted, white, clay filled matrix, rare pyrite
nodules, trace of pyritized fossil wood; no stain, cut or
fluorescence.

Shale: brown, gray-brown, highly  fissile, highly
micaceous, probable high gamma ray shale.

Dolomite: brown, hard, microcrystalline.

Shale: medium gray, dark gray, firm, micromicaceous,
finely disseminated carbon, noncalcareous, nonsitty,
flaky, splintery.

Sandstone: light gray, fine to medium grained,
argillaceous, carbonacecus.

Shale: as at 6370, in part silty with thin siltstone
stringers.

Sandstone: as above, in part with white, clay filled
matrix, rare, very coarse grained, subrounded,
nonfrosted quartz floaters, slightly calcareous; no stain,
no cut, no fluorescence.
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6530 -

6540 -

6630 -
6660 -
6730 -

6740 -

6770

6880

6927

7020

7050 -
1070 -

7120 -

6540

6630

6660
6730
6740

6770

6880

6927

7020

7050

7070
7120

7132

Sandstone: light gray, medium gray, fine to medium
grained, highly argillaceous, clear, white, rarely light
green quartz, poorly sorted; no stain, odor, cut or
fluorescence.

Shale: dark gray, medium gray, firm, micromicaceous,
splintery.

Siltstone: medium gray, firm, highly argillaceous.
Shale: as at 6540’, with occasional siltstone stringers.

Sandstone: light gray, white, fine to medium grained, in
part white, clay filled matrix, clear, white, rare pink and
light green grains, subrounded, fairly well sorted,
carbonaceous, friable, 5% porosity; no stain, cut or
fluorescence.

Shale: brown, firm, fissile, highly micaceous, 10%
sample.

Sandstone: as at 6730', interbedded with siltstone and
shale:

Shale: dark gray, medium gray, firm, interbedded with
Siltstone: medium gray, hard, gassy, geopressured.

Sandstone: light gray, very fine grained, well sorted,
highly argillaceous, hard in part with swelling clay in
matrix, gassy odor or fresh breaks, bright yellow-white
sample fluorescence, vyellow-white crush cut fluorescence,
no stain, no visible porosity.

Sand: light gray, tan, wvery fine to fine to medium
grained, slightly argillaceous, friable, poeriy sorted,
subrounded, poorly cemented, rare, subangular pebbles,
varicolored white, clear, pink, orange, black; nil to 5%
parosity fluorescence and cut as at 6927'; no stain.

Shale: gray-brown, fissile, abundant mineral bictite.

Sandstone: light gray, tan, very fine grained, firm,
moderately sorted argillaceous clay in matrix, yellow-white
fluorescence and crush cut; traces of tan-brown siderite
and white-gray calcareous shale in part, with very small
microfossils or oolites.

Shale: medium  gray, dark gray, firm to soft,
micromicaceous.
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7132

7143

7170

7200

7220

7240

7280

7280

7300

+

]

7143

7170

7200

7220

7240

7280

7290

1368

Core No. 4: Cut 11, Recovered 11’

7132.0-7139.0° Shale: dark gray to very dark gray,
(7.0 micromicaceous, noncalcareous, slightly
conchoidal fracture, scattered
carbonaceous, silty, sandy streaks, part

with irregular bedding.

7139.0-7143.0° Sandstone: light gray, very fine
©(4.07) grained slightly salt and pepper, angular
to subangular, well sorted,

noncalcareous, silty, streak of Shale: as
above, very slightly porous, no cut.

Shale: wvery dark gray, micromicaceous, rare lnoceramus
prisms, partly silty, trace carbonaceous material with
interbedded Sandstone: light gray to gray, very fine
grained, slightly friable, slightly porous, salt and
pepper, silty matrix, angular, well sorted, part medium
sorted, rare, very slight cut, trace Sandstone: gray
with white clay grains, trace Shale: brown, soft, silty.

Shale: dark gray, micromicaceous, slightly splintery;
Shale: brown, soft, silty; Sandstone: light gray to
gray, very fine grained, slightly friable, slightly porous,
salt and pepper, silty matrix, angular, medium sorted,
very slightly cut 7170-7175".

Shale: medium to dark gray-brown, soft, silty; Shale:
dark gray, splintery, minor sandstone at 7170-7200'.

Shale: dark gray-brown cast, soft, part silty, minor
sandstone as at 7170-7200".

Shale: dark gray, slight brown cast, micromicaceous,
part splintery, trace siderite and pyrite, very rare
floating rounded sand grains, medium size, very light
orange, very slightly frosted, minor Sandstone: light
gray, salt and pepper, silty, slightly friable, trace cut
or mud contamination.

Shale: medium to dark gray, part brown cast,
micromicaceous, trace floating sand grains, very light
orange, medium to coarse grained; trace bentonitic Shale:
light green, cream.

Shale: medium to dark gray, part brown cast,
micromicaceous, increase floating sand; trace Sandstone:
light gray, trace dark grains, friable, slightly porous,
noncalcareous, trace bentonitic Shale: cream, green.

Shale: dark gray-brown, soft, trace floating sand
grains, trace pyrite, trace bentonitic Shale: c¢ream, trace
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7368 - 7378
7378 - 7420
7420 - 7428
7428 - 7465
7465 - 1491
7491 - 7501
7501 - 7530

Sandstone: light gray, slightly salt and pepper, friable,
rare cut blue-yellow; floating sand grains, medium coarse
grain size, very slightly frosted, faint orange color in
part.

Core No. 5: Cut 10, Recovered 9’

7368.0-7377.0" Shale: very dark gray with brown
{9.0") cast, moderately soft, slightly micaceous;
pyritic fossil remains, rare scattered
rounded sand grains, fine to coarse, very
rare pebble rounded with clay film, very
slightly frosted to polished in part light

orange.

7377.0-7378.0° No recovery.
(1.07)

Shale: wvery dark gray with slight brown cast, slightly
micaceous, pyritic fossils, rare very light orange floating
sand grains, rounded, medium grained, part with clay
film; trace Shale: Ilight gray, “clayey, bentonitic, trace
silty shale; rare Bentonite: light green, rare pebble
gray, subrounded chert(?7).

Shale: very dark gray with slight brown cast, slightly
micaceous, pyritic fossils, rare very light orange, floating
sand grains, rounded, medium grained, part with clay
film; trace Sandstone: gray, tight.

Sandstone: white, light brown, very fine grained,
angular, subangular, slightly f{friable, rare glauconite,
slightly silty, wvery slight cut; Shale: very dark gray
with slight brown cast, slightly micaceous, pyritic fossils.

Shale: very dark gray, splintery; Shale: dark brown,
moderately soft becoming brown, reddish at base of unit;
interbedded Sandstone: light gray, white, very fine
grained, silty, glauconitic, very slightly friable,
subangular, well sorted, and Siltstone: gray-brown,
trace siliceous.

Core No. 6: Cut 10, Recovered 10

7491 .0-7501.0° Shale: dark gray-brown, micaceous,

(10.07) brown streak, noncalcareous, rare shell
fragments, pelecypod, trace pyrite, slight
uneven break.

Shale: very dark gray, very dark gray-brown, brown
streak, micaceous, trace pyrite, part soft, part breaks
very easily; rare sandstone and siltstone, very rare
floating rounded sand grains.
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7530 -

7560 -

7640 -

7690

1720

7760

7830

7890

7938

8020

8080

8120 -

8190 -

8210 -

7560

7640

7690

7720

7760

7830

7890

7938

8020

8090

8120

8190

8210

8290

Shale: very dark brown, part soft, part breaks easy,
brown streak, pyrite, floating sand grains, trace
Siltstone: dark gray-brown, friable, argiliaceous.

Shale: dark brown, micaceous, part silty, pyrite, rare
floating sand grains, rounded.

Shale: medium, dark brown, slightly fissile, micaceous,
pyrite, moderately soft.

Shale: wmedium, dark brown, slightly fissile, micaceous,
part silty, sandy, pyrite, little light brown clay, shale
soft.

Shale: medium, dark brown, slightly fissile, micaceous,
pyrite, brown streak.

Shale: medium, dark brown, slightly fissile, micaceous,
trace pyrite, trace floating sand grains, trace siderite.

Shale: dark brown, fissile, micaceous, rare pyrite, rare
floating sand grains, trace siderite.

Shale: very dark gray-brown, fissile, part splintery,
rare floating sand grains, pyrite, siderite.

Shale: medium, dark gray-brown cast, micaceous, fissile,
pyrite, floating sand grains, rounded, very light orange,
rare shell fragment.

Shale: medium, dark gray, part dark brown, fissile,
micaceous, pyritic, rare floating sand grains, rare
siderite, very rare chert gray opaque, shale becoming
splintery, trace Clay: cream, siliceous.

Shale: medium gray, dark gray, trace brown, fissile,
splintery, rare coarse glaucconite, very rare pyrite
floating sand.

Shale: medium and dark gray, dark brown, fissile,
splintery, rare pyrite, floating sand grains, glauconite,
interbedded thin lenses, Sandstone: gray, very fine
grained, subangular, silty, shaly, very glauconitic.

Shale: dark gray-brown cast, splintery, rare pyrite,
floating sand grains, very rare glauconite, trace
Sandstone: gray-green, tight, glauconitic.

Shale: dark gray-brown cast, splintery, rare pyritized
fossils, floating sand grains, rare glauconite, rare shell
fragment; trace Siltstone: gray, medium gray,
glauconitic.
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oﬂ" .

8290

8370

8470

8530

8590

8650

8760

8800

8880

3950

L]

8370

8470

8530

8580

8650

8760

8800

8880

8850

9010-

Shale: dark gray-brown cast, part splintery, pyritized
fossils, floating sand grains, very light orange, fine to
coarse grained, very rare glauconite, trace Siltstone:
gray, glauconitic, pyritic.

Shale: dark gray-brown, brown streak, part splintery,
pyritic, rare glauconite, rare imbedded floating sand,
rare pyritized fossils; rare Siltstone: gray, glauconitic
to medium dark gray, argillaceous,

Shale: dark brown, brown streak, dark gray, splintery
pyrite, pyritized fossils, glauconitic, very rare floating
sand, part nonglauconitic; very rare Siltstone: gray,
very slightly salt and pepper.

Shale: dark brown, brown streak, trace soft, pyritized
fossils, common, very rare glauconite, very rare siderite,
very rare imbedded floating sand; very rare Siltstone:
gray, glauconitic.

Shale: dark brown, brown streak, trace silty, trace
sandy, rare pyrite, pyritized fossils, glauconite, floating
sand grains, very rare Sandstone: light gray, silty,
very fine grained with light green glauconite, very rare
Siltstone: gray, sandy.

Shale: dark brown, brown streak, trace silty, sandy,
rare pyrite, pyritic fossils, glauconite, and floating sand
grains, very rare Sandstone: light gray, silty, very fine
grained, with light green glauconite, very rare Siltstone:
gray, sandy.

Shale: dark brown, brown streak, part silty, pyrite,
pyritized fossils, floating sand grains, trace siderite;
Siltstone: dark brown, shaly.

Shale: dark brown, brown streak, part silty, rare
glauconite, fine to coarse grained, pyrite, pyritized
fossils, siderite and floating sand grains, trace Siltstone:
gray, trace carbonaceous, trace sandy glauconitic, very
rare Sandstone: light gray, very fine grained, silty,
very rare glaucenite, slightly salt and pepper, angular,
well sorted.

Shale: very dark gray-brown, brown streak, trace
splintery to fissile and splintery, rare pyrite, pyritized
fossils, very rare floating sand and glauconite.

Shale: as above; trace Sandstone: light gray, very fine
grained, silty, slightly salt and pepper, rare
carbonaceous, angular, well sorted, shaly partings. This
sandstone between 8930-8960".
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9010

5020

9080

9140

9290

9360

9400

9470

9020

9080

9140

9290

9360

3400

8470

9613

Shale: dark brown, soft, silty, trace Shale: brown,
gray, soft, clayey, pyritic fossils; rare Sandstone:
gray-brown, very fine grained, silty, argillaceous, soft,
friable, slightly porous; no stain, odor, cut, or
fluorescence; Siltstone: medium brown, soft, clayey,
sandy.

Sandstone: gray, very fine grained, silty, angular, well
sorted, slightly porous, very slightly micaceous, trace
pyrite, very slight cut to no cut; Siltstone: medium
brown, soft, clayey, sandy.

Sandstone: light gray to gray, very fine grained, silty,
slightly friable, slightly micaceous, rare light green
glauconite, trace shaly streak; Siltstone: gray,
gray-brown, slightly micaceous, trace shaly.

Shale: very dark gray, black, part brown streak, part
splintery, rare pyrite and pyritized fossils, trace Shale:
medium to dark gray, moderately soft, splintery,
interbedded Siltstone: medium gray, friable and trace
Sandstone: gray-brown, very fine grained, silty,
slightly friable, very rare glauconite, rare floating sand
grains.

Shale: very dark gray, brown, trace black, part brown
streak, rare splintery, very rare floating sand and
glauconite, rare pyrite, trace Siltstone: gray, medium
gray, argiillaceous, moderately soft, very slightly
calcareous, trace at 9350° Sandstone: light gray, very
fine grained, silty, very slightly calcareous, slightly salt
and pepper, subangular, well sorted, tight te very
slightly porous.

Shale: dark gray-brown, brown streak, slightly
micaceous, very rare pyrite, floating sand grains, and
glauconite, trace Siltstone: brown, medium brown,

slightly micaceous, argillaceocus.

Shale: medium gray, brown cast, micaceous, brown
streak, rare pyrite and glauconite, very rare floating
sand, Shale: part very dark gray-brown, part silty;
Siltstone: gray-brown, moderately soft, slightly
micaceous, pyritic.

Shale: wvery dark gray-brown, medium gray, micaceous,
brown streak, trace silty, rare pyrite, pyritized fossils,
very rare floating sand, very rare glauconite, very rare
siderite, brown calcareous; Siltstone: dark brown,
moderately soft, slightly sandy; Sandstone at 9498-9501":
light gray, very fine grained, silty, subangular, well
sorted, slightly salt and pepper, very slightly calcareous;
no stain, odor, cut, or fluorescence.
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9613 - 9622
9622 - 9643
9643 - 9670
9670 - 9740
9740 - 9810
9810 - 9842
9842 - 9913
9913 - 9920
9920 - 9960
9960 - 89&0

9980 -10,050

Sandstone: medium gray-brown, very fine grained, silty,
stightly argillaceous, subangular, well sorted, slightly
friable, very slightly porous, very slight cut
fluorescence.

Sandstone: medium to dark gray, very fine grained,
very silty, slightly argillaceous, rare slightly calcareous,
rare siliceous, slightly friable to tight, very slightly
porous, very slight cut fluorescence; trace Siltstone:
medium to dark gray-brown, part tight, slightly
calcareous; trace Shale: very dark gray, part with
brown streak.

Shale: wvery dark gray, part with brown streak, trace
pyrite, little interbedded Sandstone: as above.

Shale: dark gray-brown, trace black, brown streak,
trace pyrite, pyritized fossils, very rare floating sand
grains, shale becoming partly fissile, splintery, trace
Sandstone: dark gray, very fine grained, tight.

Shale: medium and dark gray, slightly micaceous, part
fissile, pyrite and pyritic fossils, very rare floating
sands to none, in part silty.

Shale: dark gray, slightly micaceous, part splintery,
part silty and sandy, pyrite and pyritized fossils, very
rare floating sand grains; Siltstone: gray, medium gray,
tight, siightly siliceous, trace slightly calcareous, trace
Sandstone: gray, dark gray-brown, very fine grained,
silty argillaceous, tight trace friable.

Sandstone: medium gray to dark gray-brown, very fine
grained, silty, argillaceous, tight, trace siliceous,
slightly calcareous, trace Shale: very dark gray with
brown cast, slightly fissile and splintery, trace pyrite,
sandstone in part grading to siltstone.

Sandstone: light gray, white, very fine grained, firm,
friable, in part siliceous with rare glauconite.

Siltstone: medium gray, firm to hard becoming slightly
calcareous with thin stringers of Shale: brown-gray,
soft, platy, micromicaceous.

Siltstone: as above, grading in part to Sandstone: light
gray, medium gray, argillaceous, pyritic, poorly sorted
with rare quartz and chert fragments.

Siltstone: medium gray, light gray, hard to firm,

siliceous, slightly calcareous, slightly sandy with rare
glauconite.
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10,050-10,170

10,170-10,220

10,220-10,270

10,270-10,300

10,300-10,305

10,305-10,320

Siltstone: medium gray, light gray, firm, occasionally
grades to argillaceous, sandstone becomes increasingly
calcareous with 7% at 10,080', 10% at 10,100, 16% at
10,140°.

Shale: black, becoming dark gray at 10,190, firm, silty,
slightly calcareous, in part splintery with fairly common
crinoid columnals, '

Shale: brown-gray, dark gray, firm, calcareous,
micromicaceous, in part silty with brown fossil fragments
and crenulated casts of probable Monotis sp. and/or
Halobia sp., thin beds of Limestone: light gray-brown,
highly fossiliferous occurs at 10,240° and 10,260,
probable Monotis sp.

Core No. 7: Cut 30', Recovered 30

10,270.0-10,285.0" Shale: dark gray, hard, brittle,
(15.0") caicareous with common whole shells
and shell impressions and poorly

developed near horizontal bedding.

10,285.0-10,285.2" Pebbles, small to large {2.5" x 1"),
(0.29 tan, black, subrounded, occur in a
shale matrix.

10,285.2-10,285.4" Large subhorizontal, partially open
(0.29) fracture.

10,285.4-10,285.8" Limestone: dark gray, argillaceous,
(0.4") with  thin  bed of light gray
concentrated whole Monotis sp. shells.

10,285.8-10,293.4" Shale: dark gray, hard, brittle,
(7.6") highly calcareous, in part grading to
dark gray, argillaceous, limestone and

with light gray bands of biohermal

[imestone.
10,293.4-10,293.6" Shale: as above with large
{0.2%) carbonized wood fragments (3" x 1")

in horizontal attitude.

10,293.6-10,300.0' Limestone: dark gray, biochermal,
(6.4") interbedded with dark gray,
caicarecus, fossiliferous shale with

near harizontal bedding.

Shale: as above.
Limestone: tan-brown, hard, fossiliferous, biocalcarenite,

very commen black phosphate pellets, pyrite replacement
of calcite and crinoids, nil porosity, no shows.
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10,320-10,335

10,335-10,360

10,360-10,390

10,390-10, 440

10,440-10,470

10,470-10,525

10,525-10, 540

10,540-10,560

10,560-10, 600

10,600-10,619

10,619-10,649

Sandstone: brown, véry fine grained, highly
argillaceous, silty, firm phosphate pellets, grades in part
to sandy biocalcarenite.

Shale: gray-brown, dark gray, firm, becoming
noncalcareous, interbedded with Siltstone: medium gray,
firm, slightly calcareous, and Limestone: brown-tan,

firm, argillaceous, phosphatic, glauconitic.

Sandstone: brown, very fine grained, silty, firm,
argillaceous, tight, no shows.

Shale: brown, brown-gray, firm, silty, noncalcareous,
with finely disseminated and chunk pyrite.

Sandstone: light gray to tan, wvery fine grained, in part
grading to very poorly sorted fine to medium to coarse
grained subangular to subrounded and with small pebbles
of chert and quartz, no visible porosity or shows noted.

Sandstone: buff to light gray, very fine grained, firm,
hard, dolomite cemented, in part siliceous and grading to
gray-brown, firm siltstone, interbedded with Shale:
brown-gray, firm, splintery.

Shale: dark gray, gray-brown, firm, flaky, interbedded
with Sandstone: as above, no porosity, no shows.

Sandstone: light gray, very fine to fine grained, poorly
sorted, subrounded, clear, white quartz, hard, tight, no
porosity, interbedded with Shale: gray-brown, flaky,
and Siltstone: brown-gray, hard, firm.

Sandstone: tan to light gray, very fine grained, in part
medium grained, poorly sorted with small chert and
quartz pebbles, hard, siliceous, no porosity, no shows,
slight gas increase, 6 units to 22 units at 10,590".

Sandstone: buff to white, fine to medium grained, hard,
clean, subrounded, rounded white, clear quartz, well
compacted, slight intergranular porosity, 5-10%, very
slight yellow cut fluorescence; no odor, no visible stain.

Core No. 8: Cut 30', Recovered 30’

10,619.0-10,8633.0" Sandstone: white to light gray, fine

(14.0") to wvery fine grained, clean, clear,
white, well sorted subangular to
subrounded quartz, hard, well

compacted with few thin shale
partings dipping  0°-15°, poorily
developed, nonmineralized closed
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10,649-10, 730

10,730-10,765

10,765-10, 785

10,785-10,8035

10,805-10,810

10,810-10,815

10,815-10, 842

vertical fractures, slight
intergranular porosity, 5-10%, no
stain, odor, cut, very slight vyellow
cut fluorescence, possibly
contamination.

10,633.0-10,645.4"' Sandstone: light gray to white, fine
{(12.4") to very fine grained, slightly
argillaceous, hard, very hard, in
part grading to quartz, overgrowth
quartzite, common bicturbation with
thin horizontal shale partings and
siliceous shale nodules tight, 5%
porosity; no shows.

10,645.4-10,649.0' Sandstone: as at 10,619 to 10,633,
(3.6") in part, very hard, grading to
quartzite.

Sandstone: white, very fine to fine grained, occasicnally
medium to coarse grained, poor to well sorted, becomes
very hard, siliceous, quartzitic with occasional thin gray
shale and siltstone stringers.

Shale: pink to red, red-brown, light gray, silty,
interbedded with Sandstone: white to light gray, light
green-gray, pink to red, very fine to fine grained,
argillaceous, varicolored grains, pink, orange, green,
gray, clear, black.

Sandstone: white, light gray-green, fine to very fine
grained, well sorted, well rounded, tight, some pink
grains, thin red shale stringer.

Shale: red, silty, firm, in part brown-gray shale
tnterbedded with Sandstone: light gray, very fine to
fine grained, hard, slightly argillaceous, siliceous.

Siltstone: red-brown, hard, grades to Shale: pink-red,
firm,

Sandstone: white to light gray, very fine to fine to
medium grained, poorly sorted, well rounded, clean, firm,
hard, slightly friable, clear, white quartz; no stain,
odor, cut, or fluorescence.

Core No. 9: Cut 27", Recovered 27

10,815.0-10,821.0° Sandstone: light gray, very fine to
(6.07) fine grained, hard, clear, white
quartz, shlightly siliceous with thin
shale streaks, random 15°-20° dips,
closed, discontinuous vertical

fractures, 5% porosity, no shows.
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10,842-10,870

10,870-10, 880

10,880-10, 830

10,880-10,925

10,925-10,960

10,960-11,000

10,821.0-10,828.4" Sandstone: light gray, fine to
(7.4") medium  grained, poorly  sorted,
argillaceous, subangular, subrounded,

increasingly coarse with small

pebbles, white, clear, pink, tan,
black, hard, tight with thin shale
partings, 15°-20° dips, few scattered
shale pods, black, medium gray,

hard.
10,828.4-10,829.8' Sandstone: as at 10,815 to 10,821,
(1.4") increasingly hard quartzite.
10,829.8-10,842.0' Sandstone: light gray, fine
(12.27) grained, slightly argillaceous, hard,

very hard, siliceous, tight, with
common Shale clasts: medium gray,
brown, up to 1" x 1" near horizontal
bedding, thin hard dark gray shale

partings, salt and pepper,
carbonaceous grains, closed
discontinuous vertical fractures; no
shows.

Sandstone: white to light gray, very fine to . fine
grained, white, clear quartz, well sorted, subrounded,
clean, hard, siliceous, trace carbonaceous; no shows.

Sandstone: light green to gray, very fine grained, silty,
slightly argillaceous, hard, interbedded with red-brown,
silty, shale and dark gray shale.

Shale: red to pink, silty, flaky, Shale: dark
brown-gray, very hard, splintery, red shale grades in
part to red-pink siltstone.

Sandstone: white to light gray, very fine to fine
grained, well sorted, subrounded, clear, white, rarely
pink quartz, hard, in part very hard quartzite,
interbedded with thin stringers of red-brown and gray
shale.

Sandstone: as at 10,890, with fairly common orange and
black, rarely pink grains, interbedded with thin
red-brown and gray-brown shale and red-brown, medium
gray micaceous, carbonaceous, siltstone.

Sandstone: red, fine to very fine grained, moderately
hard, slightly friable, argillaceous, micromicaceous, clear,
white, rarely green (not glauconite) and ocrange quartz
grains, subangular, occasionally angular chert and quartz
grains with thin shale beds, dark gray, micromicaceous,
pyritic, hard, blocky; no shows.
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11,000-11,045

11,045-11,080

11,080-11,100

11,100-11,108

11,108-11,135

11,135-11,160

11,160-11,205

11,205-11,240

11,240-11,296

11,296-11,380

Sandstone: light gray, reddish cast, very fine to fine
grained, becoming silty, becoming commonly carbonaceous,
hard to very hard siliceous cement, blocky, minor shale
and white to pink clay alteration.

Sandstone: as above, becomes light gray with thin shale
stringers, brown to gray, light gray to pink.

Siltstone: medium gray, hard, gradational with light
gray, silty sandstone and interbedded with Shale:
medium gray, firm, slightly silty.

Shale: light gray, medium gray, micromicaceous, flaky,
splintery.

Core No. 10: Cut 27', Recovered 27’

11,108.0-11,135.0" Kavik Shale Member. Lithology:

(27.0") Shale: dark gray, very hard,
brittle, with thin stringers and lenses
of medium gray, silty shale,

noncalcareous, rare carbonized plant
fragments on shale partings; low
angle dips of 10°-15°, decrease below
11,1200 to 0°-5°; no hydrocarbon
indications observed,

Shale: dark gray, medium gray, dark brown-gray, hard,
firm, flaky, micromicaceous, trace of pelecypods.

Shale: medium gray, silty, in part grading to
carbonaceocus, siltstone occasionally becomes dark gray,
dark brown-gray, rare chunk pyrite, rare nondescriptive
fossils.

Shale: medium, dark gray, micromicaceous, rare pyrite,
rare fossil impressions; Siltstone: gray, medium gray,
micaceous, trace carbonaceous, trace gray-green, hard.

Shale: wmedium, dark gray, micromicaceous, rare pyrite,
rare fossil impressions; interbedded Siltstone: gray,
gray-green, hard, micaceous, trace carbonacecus, and
Sandstone: pink, white, fine grained, angular, slightly
friable, part siliceous, trace varicolored grains, trace
white grains.

Sandstone: very dark gray-green, gray, fine grained to
very fine grained glauconitic, siliceous, part shaly, little
light green, very fine grained, silty; interbedded
Siltstone: gray, hard, tight, wvery slightly salt and
pepper, sandy, part dolomitic, and Shale: wvery dark
brown, soft, part siliceous, part silty to dark gray; trace
Shale: red, rusty, iron stained.



11,380-11,458

11,458-11,495

11,495-11,501

11,501-11,640

11,640-11,642

11,642-11,704

11,704-11,718

11,718-11,733

Shale: dark gray-green, dark gray, part fissile, rare
glauconite; trace Shale: red-maroon mottled, trace black
grains, part dolomitic; interbedded Siltstone: dark
green-gray, shaly, part dolomitic, trace siliceous, trace
Sandstone: white, very fine grained, siliceous; red to
maroon shale in thin beds from 11,360 to 11,385'.

Siltstone: dark gray, dark brown-gray, calcareous,
hard, slight conchoidal fracture, rare shell fragments,
part dolomitic, trace pyrite; little Shale: dark

green-gray, part silty, part splintery, rare silty
limestone.

Limestone: cream to light gray, microcrystalline, silty,
sfightly micaceous.

Siltstone: dark gray, hard, calcareous, very rare
brachiopod-like spine, small; Shale: dark gray, fine
micaceous, part silty; Limestone, 11,337-11,541": medium,
dark gray-brown microcrystalline, slightly silty; streaks
Sandstone: white, fine grained, angular, very slightly
friable to quartzitic; rare interbeds Limestone: medium
and very dark gray, microcrystalline, silty at 11,579 to
11,580' and 11,624 to 11,627".

Limestone: cream, white, mottled brown, gray, very
fossiliferous with indistinct fossils, shell fragments,
spines(?), sparry calcite, rare chert, blue-gray.

Shale: wvery dark gray, part silty; Siltstone: medium,
dark gray, calcareous; Limestone at 11,662" to 11,665 and
11,679° to 11,682, as above at 11,640° to 11,642";
limestone at 11,687 te 11,692', dark, resinous brown,
microcrystalline with scattered indistinct fossils.

Limestone: cream, light brown, mottled brown, gray,
fossiliferous with indistinct fossils, indistinct Crinoids,
little soft chalky, pinpoint porosity, trace small vugs with
druse, trace calcite and dolomite crystals, trace petroleum
residue, no cut or fluorescence.

Core No. 11: Cut 15", Recovered 15

11,718.0-11,729.0' Limestone: dark resinous brown,
(11.09 fine crystalline, trace coarse
crystalline, fossiliferous, crinoid,
brachiopod, bryczoa, pelecypod,
foraminifera, tubes, part argillaceous,
calcite veining, trace small vugs with
druse of calcite <c¢rystals; Shale:
very dark gray, slightly micaceous,
rare fossil fragments at 11,719".
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11,733-11,766

11,766-11,770
11,770-11,774

11,774-11,800

11,800-11,840

11,840-11,865

11,865-11,893

11,893-11,927

11,927-11,840

11,940-11, 950

11,950-12,030

11,729.0-11,733.0' Limestone: medium brown,
(4.0 cryptocrystalline, scattered
foraminifera or tubes, trace crinoid,
brachiopod, bottom 3 inches vug with
dolomite and quartz crystals, spotted
good poreosity; no odor, stain, cut,

or fluorescence in core.

Limestone: medium brown-gray, mettled, brachiopod,
foraminifera, interbedded Siltstone: dark gray, dark
brown, calcareous; Shale: dark gray, micromicaceous.

Dolomite: gray, cryptocrystalline, slightly argillaceous.,

Limestone: light gray, medium brown, part chalky, part
soft, pinpoint porosity, part sandy, no shows.

Limestone: medium gray-brown, microcrystalline, trace
crinoid, brachiopod, part very fine, sandy; little Shale:
dark gray, and siltstone.

Limestone; cream, medium to dark brown,
cryptocrystalline, trace crinoid to Limestone: cream,
oolitic, tight to slightly porous, little cream, chaiky,
soft, indistinct oolitic, trace siliceous, little interbedded
Siltstone: medium, dark gray-brown, sandy, calcareous
breaks at 11,803 to 11,806 and 11,837 to 11,840'; no
odor, stain, cut, or fluorescence.

Limestone: dark brown lithographic to slightly sandy,
slightly oolitic, rare glauconite, scattered crinoid,
brachiopod, stylolites, little light gray, chalky.

Limestone: medium brown, brown lithographic, rare
stylolites, Chert: light gray, light brown, brown
translucent; rare indistinct fossils, little slightly chalky.

Limestone: cream, light brown, slightly mottled, chalky,
faint oolites, soft, trace chert faintly oolitic and
fossiliferous.

Limestone: medium brown, lithographic, rare pyrite,
stylolite and chert.

Limestone: light brown, brown mottled, tight, oolitic,
becoming cream, chalky, soft, faintly oolitic, rare
brachiopod, rare chert.

Limestone: gray-brown mottled, indistinct bioclastic,
¢crinoid, brachicpod spines, trace Chert: light
gray-brown translucent, interbedded Limestone: medium
to dark brown, lithographic, part chalky.
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12,030-12,046

12,046-12,103

12,103-12,130

12,130-12,158

12,158-12,180

12,180-12,245

12,245-12,345

12,345-12,364

12,364-12,420

12,420-12,500

Limestone: cream, light gray-brown mottled, chaik, part
cryptocrystalline, trace crinoid, little Chert: light tan,
light gray, translucent.

Limestone: medium gray to dark brown, lithographic,
part splintery, part slightly conchoidal.

Limestone: light gray, chalky, sandy to dark gray
mottied, siliceous, trace indistinct fossil, trace Chert:
blue, dark gray to black, brown translucent, trace
opaque; interbedded Limestone: medium brown,
lithographic; rare glauconite.

Limestone: brown lithographic, trace chalky, rare
pyrite, rare stylolite, trace slightly mottled, rare Chert:
gray mottled translucent.

Limestone: light to medium brown mottled, faint
pelletoid, rare indistinct oolites, part chalky, trace
glauconite, trace Chert: light gray, translucent.
Limestone: cream to brown mottled, bioclastic, rare
crinoid, interbedded Limestone: brown, {ithographic;
trace Dolomite: brown, sucrose; little Chert: light
brown, light gray, translucent; Limestone 12,230" to
12,238": light brown, very fine oolitic, tight, part
chalky.

Limestone: cream, mottied, medium gray, medium brown,
pelletoid to bioclastic, part chalky, Ilittle Chert: light
gray, mottled, brown translucent; trace Chert: white,
opaque, little interbedded Limestone: brown,
lithographic, rare faint oolite; 50% Chert: as above,
mottied translucent from 12,290 to 12,300".

Limestone: cream, light gray-brown, bioclastic, chalky,

rare, fine pelletoid; Chert: blue, light gray,
translucent; interbedded Limestone: light brown, brown,
lithographic.

Limestone: light, medium to dark brown, lithographic,
part chalky; interbedded Limestone: light brown,
pelletoid, part bioclastic; Chert: light brown,

translucent, trace opaque.

Limestone: dark brown, brown, lithographic; interbedded

Limestone: cream, medium gray-brown, mottled,
bioclastic, trace Siltstone: medium gray, trace green
calcareous, |little shaly; Chert: light gray, mottled,

translucent to black sub-opaque.
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12,500-12, 540

12,540-12,572

12,572-12,590

12,590-12,620

12,620-12,743

12,743-12,753

Limestone: cream, brown-gray, mottled, bioclastic, trace
pelletoid, part siliceous, rare stylolite, rare glauconite,
little Chert: light brown, translucent; [ittle Limestone:
mottled, light and dark gray, black pelletoid, trace
quartz vein; Chert: gray, subtranslucent, trace black
opaque.

Limestone: gray, dark gray, mottled, trace black,
pelletoid, bioclastic, trace Limestone: medium brown,

lithographic; Chert: medium brown translucent; Siltstone -

interbedded: gray, green dolomitic.

Limestone: tight gray, chalky, soft to gray-brown,
cryptocrystalline.

Limestone: cream, brown, mottled, bioclastic, trace
chalky, part - silty, trace pelletoid, trace Chert: light
gray, translucent; interbedded Siltstone: gray, slightly
calcareous. '

Limestone: white, cream, mottled brown to dark brown,
bioclastic, trace pelletoid, trace crinocid, part silty, little
Limestone: light gray, chalky to medium brown,
lithographic; Chert: dark brown, rare black opaque and
light gray, light brown translucent; trace Siltstone:
brown-gray calcareous, and Shale: medium  gray,
micromicaceous. '

Core No. 12: Cut 10, Recoverad 10’

12,743.0-12,745.0' Limestone: very dark gray-brown,

(2.01) lithographic, conchoidal, little
splintery, slightly argillaceous, trace
siliceous; interbedded Limestone:
very dark brown, crystalline
bioclastic, crinoidal, scattered

peiletoid, fractured.

12,745.0-12,749.0° Limestone: very dark gray-brown,
(4.0") fine, medium trace coarse crystalline,
bioclastic, pelletoid, crincidal, very

slightly argiilaceous, part fractured.

12,749.0-12,752.0" Limestone: very dark gray-brown,
(3.07) medium to very coarse, crystalline,
bioclastic, crinoidal, slightly

siliceous, rare glauconite, fractured.

12,752.0-12,753.0" Siltstone: dark gray, very slightly
(1.09) dolomitic, rare scattered crinoid.

.



<
¥

12,753-12,870

12,870-12,945

12,945-12,960

12,960-12,992

12,992-13,075

13,075-13,031

13,091-13,130

13,130-13,165

13,165-13,180

Limestone: very dark gray-brown, light gray mottled,
pelletoid, bioclastic crinoid, slightly argillaceous;
Siltstene: light gray to gray, calcareous; Chert: light
gray, with disseminated pyrite, opaque and light brown
translucent; siltstone becoming light green, trace dark
gray, part dolomitic; trace Shale: dark gray to black.

limestone: light to wvery dark gray-brown, mottled,
indistinct biociastic, trace crinoid, bryozoa, little brown
lithographic, trace chalky; interbedded Shale: dark
gray, black micromicaceous, rare shell fragment;
Sandstone: white, very fine grained, silty, subangular,
well sorted, medium porosity, no show, sandstone from
12,895 to 12,905°, little Siltstone: dark gray to light
gray, tight, part calcareous.

Interbedded Limestone: cream, brown, mottled,
indistinct, bioclastic, chalky, slightly silty and sandy,
slightly dolomitic, trace crinoid, brachiopod spine;

Siltstone: cream, light gray, soft, very calcareous,
sandy.
Limestone: brown, mottled, bioclastic; interbedded

Siltstone: medium, dark gray, siliceous, dolomitic, trace
Shale: wvery dark gray, micromicaceous, trace splintery.

Limestone: light te dark gray-brown, mottled, part
chalky, bioclastic, trace pelletoid, trace very dark gray,
dark brown lithographic; Siltstone: light gray, gray,
dark gray, tight, dolomitic, rare glauconite, trace
Limestone: medium brown, lithographic.

Limestone: cream, white, fine crystalline, indistinct
fossils, glauconitic, silty, little Limestone: medium to
very dark gray-brown, lithographic; Siltstone: red,
trace red shaly dolomitic at 13,083 tc 13,081".

Limestone: gray-brown, mottled, bioclastic, trace
pelletoid, rare brachiopod spines, becoming very dark
gray to black cryptocrystalline; trace Shale: very dark
gray micromicaceous; trace Siltstone: medium, dark gray
calcareous to dolomitic; trace Sandstone: gray, very fine
grained, silty.

Interbedded Siltstone: dark green-gray, tight to friable,
part sandy, part calcareous, part dolomitic; {imestone:
brown, dark brown, lithographic; trace Shale: very dark
gray, trace chert.

Limestone: white, light gray, medium gray, mottled,
indistinct, bioclastic, fragmental, part soft, chalky, soft
break 13,170° to 13,174"; Chert: light brown, mottled,
transiucent.
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13,180-13,230

13,230-13, 267
13,267-13,285

13,285-13,320

13,320-13,332
13,332-13,342
13,342-13,360

13,360-13,430

13,430-13,531

13,531-13,550

13,550-13,570

13,570-13,575

Interbedded Siltstone: gray, part red from 13,186 to
13,200, tight, dolomitic; Limestone: mottled, light to
dark gray, brown bioclastic, trace brachiopod spine,
trace chalky, trace brown, lithographic; trace Chert:
light gray, brown and trace smoky, little light blue-gray
translucent.

Limestone: mottled white, dark gray, chalky, bioclastic,
little very dark gray-brown-black microcrystalline, trace
crinoid, brachiopod spines, bryozoa.

Siltstone: light gray dolomitic to very fine sandy
calcarecus to dark gray dolomitic.

Limestone: medium, dark gray-brown, faintly mottled,
bioclastic to very dark gray-brown, Ilithographic,
argillaceous, part silty; trace Shale: dark gray, green;
Chert: light gray, translutent, slightly mottled.

Limestone: mottled -white, dark gray, indistinct,
bioclastic, becoming very silty.

Chert: wvery light brown, translucent, with interbedded
Limestone: as above, part chaiky.

Siltstone: light gray, calcareous to light green-gray
dolomitic and very fine, trace, glauconite.

Limestone: gray to dark gray, part brown, mottled,
indistinct fossiliferous, siliceous, part silty; Chert:
gray-brown, mottled, becoming predominantly Siltstone:
light, medium, dark gray, brown, part siliceous,
dolomitic, trace glauconite.

Limestone: dark brown, microcrystalline, trace silty to
Limestone: white, cream, slightly mottled, bioclastic,
part silty, trace glauconite; little Siltstone: green, dark
gray, slightly dolomitic, trace siliceous to calcareous,
little Chert: light gray, light brown, part mottled
transliucent.

Limestone: light gray, medium gray, cryptocrystalline
with trace of bioclastic, granite stone interbedded with
thin stringers of Siltstone: medium gray, dark gray and
Shale: dark gray, noncalcareous.

Limestone: butf te tan, light gray, increasingly
recrystallized.

Chert: light gray to white, mottled, transiucent.
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13,575-13,630

13,630-13,685

13,685-13,720

13,720-13,725
13,725-13,745

13,745-13,780

13,780-13,795

13,795-13,830

13,830-13,860

13,860-13,930

13,930-13,940

Limestone: buff to tan, light gray to buff, in part
recrystallized, chalky, in part cryptocrystalline, trace
nondescriptive fossils, pellet ghosts, interbedded with
thin stringers of medium gray siltstone and Chert: light
gray to white, brown, mottled.

Limestone: light gray to buff, partly recrystallized with
rare fossil and pellet ghosts and with thin stringer of
chert and siltstone.

Limestone: tan to buff, medium hard, increasingly
recrystallized, slightly chalky, trace fossil and pellet
ghosts, rare pelecypod fragment, occasional stringer of
chert and siltstone.

Chert: white to clear, slightly mottied.

Limestone: tan to buff, light gray to buff, partly
recrystallized, slightly chalky, tight, no stain, no cut,
poorly preserved fossil fragments and pellets with thin
beds of Siitstone: medium gray, firm, and Shale: dark
gray, firm, slightly carbonaceous.

Limestone: buff to tan, tan to Ilight gray, hard
microcrystalline in part recrystallized with trace pelletal
ghosts.

Dolomite: tan to buff, finely crystalline, sucrosic, few
pinpoint vugs, slight visible porosity, approximately 5%,
dull vyellow fluorescence, slow vyellow cut fluorescence,
possible diesel and black magic contamination, no visible
oil stain.

Limestone: medium gray, gray-brown, tan, hard,
argillaceous, dolomitic, slightly siliceous, with thin beds
of siltstone, shale and chert; no porosity; no shows.

Dolomite: medium gray, dark gray, hard, calcareous,
argillaceous, cherty with stringers of siltstone and chert,
white to clear spicular.

Limestone: light gray to tan, tan to buff, dolomitic,
argillaceous, wvery hard microcrystalline, in part cherty,
trace spicules, stylolitic, occasionally bioclastic with
bryozoa, pelecypods, pelletal interbedded with thin
stringers of Siltstone: medium gray, moderately hard,
slightly calcareous.

Dolomite: buff, moderately hard, becoming dark gray,

highly argillaceous, slightly calcareous, with thin
stringers of medium gray, slightly dolemitic siltstone.
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13,9840-13,950

13,950-13,965

13,965-13,9890

13,990-14,010

14,010-14,028

14,028-14,040

14,040-14,050
14,050-14,055

14,055-14,115

14,115-14,145

14,145-14,210

Limestone: tan to gray, buff, dolomitic, pelletal,

grainstone, in part poorly preserved; no porosity; no

shows.

Limestone: tan to buff, hard, microcrystalline, becomes
cherty with white to clear, tan chert, in part banded as
probable wvoid filling in poorly preserved pelletal
grainstone, minor thin stringers of siltstone and dark
gray splintery shale, trace of glauconite.

Limestone: buff to light gray, medium hard, dolomitic,
slightly cherty with thin stringers of Siltstone: medium
gray, hard, and Shale: dark gray, hard, splintery; no
porosity; no shows.

Limestone: light gray to tan, hard, slightly argillaceous,
dolamitic, fossiliferous, with probable fusulinids,
pelecypods, rarely pelletal, in part recrystallized, buff to
tan, soft argillaceous, chalky with thin beds of medium
gray, green-gray siltstone and dark gray shale.

Siltstone: medium gray, dark gray, firm, carbonaceous,
micaceous, in part pyritic, same green-gray, hard.

Limestone: buff to light gray, medium hard, partly
recrystallized, bioclastic, probable crinoids, and
pelecypods, with thin beds of siltstone, and Chert:
milky, light gray. '

Dolomite: light gray, very hard, slightly siliceous.

Siltstone: green-gray, hard, medium gray, firm,
interbedded with Limestone: light gray, green-gray,
hard, siliceous.

Limestone: buff to light gray, medium hard, partly
recrystallized, chalky, poorly preserved bioclastic,
grainstone, rare crinoids, foraminifera, pelecypod, rare
glauconite with thin stringers of Siltstone: medium gray,

green-gray, and Chert: clear, milky, no visible
porosity, no shows, Iimestone occasionally grades to
dolomite.

Limestone: buff, medium hard, partly recrystallized,

clean, poorly preserved bioclastic grainstone, crinoids,
fossil and pelletal grains, few pyrite inclusions and with
btack mottling from 14,120 to 14,130" (possibly dead oil
stain); no shows; no porosity.

Limestone: buff to light gray, medium bhard, partly

recrystallized, poorly preserved, biocalcarenite, slightly
dolomitic with occasional streaks of black dead oil stain;
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14,210-14,280

14,280-14, 290

14,280-14,300

14,300-14,310

14,310-14,320

14,320-14,370

14,370-14,380

14,390-14,410

14,410-14,420

14,420-14,460

14,460-14,510

no shows; no visible porosity, rare crinoids, foraminifera
and bryozoans, shell debris, occasional light gray chert
fragments.

Limestone: medium to light gray, tan, calcarenite altered
to micrite, firm to hard, interbedded with limy Mudstone:
medium to dark gray, scattered fossil fragments, hard,
occasionally siliceous, trace medium blue to black chert.

Limestone: medium to dark gray, predominantly a lime
Mudstone: hard, siliceous in part, slightly argillaceous
with scattered pelletal fragments and 5% blue to black
chert.

Limestone: light gray, consists of mixed calcarenite, and
lime Mudstone: as above, hard, siliceous, with 5% Chert:
light to dark gray.

Limestone (lime mudstone): medium to light gray, hard,
slightly dolomitic.

Dolomite: light to medium gray, very fine grained,
sucrosic in part, calcareous matrix, with white, clear,
coarse crystalline calcite as probable fracture fill, nil
porosity; no odor, stain, cut, or fluorescence, with very
minor gas increase.

Limestone (lime mudstone): interbedded medium to light
gray to medium light gray-tan, hard, slightly dolomitic,
occasional very fine dolomite crystals, occasional pelletai
grains,

Limestone (lime mudstone}: medium to light gray, hard,
slightly dolomitic, occasional siliceous, scattered skeletal
fragments.

Dolomite: medium to dark gray, very fine grained,
microcrystalline, hard, calcareous, occasionally siliceous;
trace Chert: blue-gray.

Limestone (lime mudstone): medium to dark gray,
argillaceous, siliceous, very slightly dolomitic, hard,
minor Chert.

Dolomite: light to medium gray, very fine to
microcrystalline, compacted, rarely very finely sucrosic,
calcareous, occasionally grading to medium gray dolomitic
lime mudstone, shows varying amounts of silicification.

Siltstone: dark gray to black, argillaceous, grading to
silty shale, calcareous to siliceous, hard, blocky fracture

oo
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74,510-14,550

14,550-14, 560

14,560-14, 580

14,580-14,650

14,650-14, 660

14,660-14, 680

14,680-14,690

14,690-14,700

14,700-14, 710

to occasionally platy in shale portions; probably with
interbeds of medium to dark gray, microcrystalline to
very fine, argillaceous dolomite and lime mudstone.

Lime Mudstone: medium to occasionally dark gray, lightly
dolomitic (occasionally very finely sucrosic) with thin
zones of lime wackestone to packstone of poorly defined
grainss and pellets; darker portions are lightly
argillaceous.

Dolomite: dark gray, calcareous to occasionally lime
mudstone, argillaceous in parts, siliceous, hard.

Lime Mudstone: grading to Lime Wackestone: medium
gray in least altered to occasionally dark gray where
argillaceous, lighter gray where recrystallized to fine
grained, parts are moderately siliceous with traces of
chert,

Interbedded limestones, mostly lime Mudstone: as above,
generally more siliceous, and clastics consisting of
siltstone and shale gradational from one to the other,
very dark gray to black, calcareous, hard, with thin,
very hard "microconglomeratic” sandstone, consisting of
very poorly sorted quartz grains up to coarse size, now
recrystallized to clear quartz in a dark matrix of probably
an argillaceous, lime mudstone which is now heavily
silicified; traces of pyrite and black carbonaceous flakes
are common.

Shale: slightly lighter silver gray, cleaner, and softer
than those seen above.

Lime Mudstone: medium gray to  brown, more
recrystallized than above (microcrystalline to fine); traces
pyrite, chert common.

Dolomite: medium gray to gray-brown, calcareous,
grading to dolomitic lime mudstone, lightly to moderately
siliceous, finely crystaliine, hard.

Lime Mudstone: medium to dark gray, hard, argillaceous,
grading to calcareous, argillaceous siltstone; moderately
to heavily silicified.

Lime Mudstone: medium to light gray, almost blue-gray,
very smooth textured microcrystalline; with very fine
pyrite spheres and very finely disseminated pyrite, parts
siliceous, scattered sand grains, oolites, pellets and shell
fragments.
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14,710-14,730

14,730-14,760

14,760-14,810

14,810-14,830
14,830-14,845

14,845-14, 850

14,850-14,880

14,880-14,940

14,940-14,950

14,950-14,971

Lime mudstone to lime Wackestone: medium gray lime
matrix with pellets, oolites, shell fragments and white
quartz and chert grains; matrix mostly recrystallized to
very fine, mostly gray with some fine cream colored
matrix; with minor argillaceous streaks, scattered chert
and siliceous patches.

Lime mudstone grading occasionally to lime packstone of
matrix and grain composition as above with thin interbeds
of chert conglomerate of hard cemented gray, green, red,
orange and mossy chert sand to pebble, hard silicified
matrix that was probably originally argillacecus lime
mudstone; thin, light gray, salt and pepper sands
composed of calcareously cemented quartz, chert and
carbonate grains, with little or no porosity, and thin
Siltstone: dark gray, argillacecous, calcareous to
silicecus, and thin chert beds or beds of chert nodules.

Siltstone: dark gray to black, argillaceous, occasionally
sandy, calcareous to siliceous, with interbeds of lime
Mudstone: medium to dark gray, argillaceous to clean,
mostly recrystallized to fine, grading occasionally to
wackestones with shell grains, pellets and oolites; thin,
hard Sandstone: as above, and abundant chert; pyrite
showed a slight increase.

Siltstone grading to Sandstone: Ilight gray, clean, very
fine, calcite cemented with minor poor porosity.

Lime Mudstone to lime filled quartz and carbonate,
Sandstone: light to medium gray, hard.

Redbeds: brick red to reddish-brown siltstone which
grades occasionally to very fine grained red sandstone
and red silty Shale: calcareous, argillaceous, hard;
picking top Endicott on color change, though it may
actually include some of clastic section above.

Sandstone: light gray, salt and pepper, to lightly iron
stained, very fine grained, tight with calcite and minor
amounts of light gray clay filling pore spaces, some
quartz grains recrystaliized and clear, with minor amounts
of light gray to green to red, calcareous siltstone, also
tight and dirty.

Siltstone: red, argillaceous and grading to red shale,
sandy siltstone, calcareous to siliceous, shales siliceocus,
chert formation is common throughout, occasionally sandy.

Sandstone: light gray to pink, tight, cherty.

Siltstone grading to Shale: red, calcareous to siliceous
with chert common.
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14,971-14,986

14,986-14,990
14,990-15,030

15,030-15,070

15,070-15,080

Core No. 13: Cut 15', Recovered 15

14,971.0-14,975.5" Shale: red to reddish-brown,
4.5") siliceous, occasionally silty with silt
content increasing downward, cherty

type small siliceous growths are

common throughout; shale is hard and
"rings” when struck with hammer;
scattered graphite partings were
observed; occasional quartz grains or
crystals.

14,975.5-14,979.5" Very fine red sandstone grading to
(4.07) siltstone, argillaceous, calcareous,
silicecus with clasts and/or
segregations of cream to pink lime
mudstone and chert; this section has
an overall turbated appearance, but
shows banding and exclusion which
suggests secondary segregation,
scattered coarse grains of clear
quartz are  common; argillaceous
material shows concentration around
lime and chert.

14,979.5-14,986.0" Sandstone: brick red, very fine to
(6.5") fine grained, tight with argillaceous,
calcareous, silty filling, hard with
compaction and grain recrystallization
and overall silicification and with
small cherty growths; fairly massively
bedded with rare siltstone clasts or
filings, occasional irregular shale
laminations and occasional poorly
developed low angle crossbedding.

Sandstone: as above in lower part of core.

Interbedded Siltstone: red, argillaceous, grading to red

Shale: hard, calcareous to siliceous, sandy with
abundant chert forming in place, and Shale: red to
reddish-brown, hard, silicecus with smatl cherty

formations.

Interbedded Siitstene and Shale: as above, but with
very thin zones of hard, tight, silty, argillaceous, very
fine grained sandstones.

Conglomeratic Sandstone: red, dirty, very poorly sorted
with calcareous, argillaceous matrix; silicification and
chert formation are common; probably contains chert
pebbles as well as secondary chert; contains micaceous
metamorphic rock fragments, some milk in matrix material.
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15,080-15,090

15,090-15,085

15,095-15,110

15,110-15,140

15,140-15,195

15,195-15,210

15,210-15,225

15,225-15,265

15,265-15,285

Interbedded . light brown to dark red, very fine grained
sandstone, less conglomeratic than interval just above;
with siltstone grading to shale with less micaceous than
just above.

Siltstone: brick red to occasionally maroon, hard,
argillaceous, siliceous with abundant secondary chert,
with occasional micaceous and grading to slightly silty,
hard, silicecus shale. '

Limestone: light brown to red, very finely crystalline to

micritic, either as very thin beds or as segregations in -

red siltstone which is very cherty, sandy with occasional
detrital micaceous.

Siltstone: brick red to brown grading to claystone and
shale, occasionally maroon colored, chert formation is
common, detrital micaceous is common, occasional thin
zones are sandy and softer, with occasional gray to green
shale.

Limestone: medium to dark gray, mottled, reworked and
compacted with marbly look, with occasional zones of lime
mudstone to wackestone with small pellets and grains;
slightly pyritic, clear quartz grains are common
throughout, interbedded with brick red to brown and
maroon siltstone and shale and minor medium to dark gray
shale, traces of graphite and pyrite.

Siltstone: red to brown, occasionally maroon, with pink
to  white mottling, sandy, scattered chert, detrital
micacecus, scattered clear quartz grains, calcite filled
fractures.

Sandstone: white to light tan, fine to medium grained,
subrounded quartz sand in firm white clayey, possibly
anhydrite matrix (can be broken down easily with a
probe), parts conglomeratic with white to gray, red,
vellow and green chert, noncalcareous.

Siltstone: red to brown with pink to white mottling,
grading to silty claystone and shale; occcasional zones of
pink pellets, zones of sandy siltstone and claystone;
detrital micaceous is common; occasional chert and quartz
filled fractures; markedly noncalcareous (less than 1%
total in sample) when compared to long sections of red
siltstone seen above.

Anhydrite(?): firm, light to medium gray, slightly

soluble, noncalcareous slightly sitty, argillaceous and
carbonaceous, interbedded with red and pink mottled
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15,285-15,300

15,300-15,315

15,315-15,421

15,421-15,424

Siltstone: as above, and medium to dark gray; Shale:
carbonaceous, silty, slightly micromicaceous; traces of
very hard, black pyritic coal.

Shale/Claystone: medium to dark gray, sifty,
carbonaceous, graphitic to argillitic texture, with minor
thin coals and anhydritic layers.

Siltstone: medium to dark gray, argillaceous, grading to
claystone, sandy, slightly argillitic texture, graphitic
with thin beds of very hard, black, slightly pyritic coal
and thin beds of light gray Sandstone: fine to medium
grained, tight, recrystallized to occasional quartzite.

Quartzite: white to light gray, crystalline quartz with
minor chert, slightly pyritic, with occasional clear,
euhedral quartz crystals up to 1/8 inch in size; possibly
with some thin zones of argillitic shale; hole sloughing
badly so that trouble was encountered when making
connections; samples corresponding to these times are coal
to anhydrite to shale as seen above; large rock fragments
from the junk basket run behind the drill bit were red
and gray shale with minor coal, but no quartzite; sample
percentages where drilling is steady near 100% quartz;
traces of vyellow mineral, possibly sphalerite, are common;
with occasional medium to dark gray siliceous mudstone or
argillaceous quartzite; 15,414" to 15,421 driller's depth
correction on strap out for Core No. 14,

Core No. 14: Cut 3, Recovered 1.1'

15,421.0-15,422.1" Top 1/3 light gray mottled quartz
(1.1 breccia or conglomerate with softer
gray anhydrite(?) filling; quartz is
completely altered; middle portion
(with a contact, possibly bedding, at
about 45°) is medium to dark gray
siliceous mudstone or argillaceous
quartzite, highly fractured with soft,
very finely crystalline fracture
filling; possibly anhydrite; bottom
portion of the core is again quartz
conglomerate or breccia with a matrix
of the softer gray anhydritic material
and the darker argillaceous as in the
middle of the core.

15,422.1-15,424 .0 No recovery,
(1.97)
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15,424-15,461

15,461-15,462

15,462-15,462.7

15,462.7-15,469.2

15,469.2-15, 481

Quartzite: white to light gray, mottled, crystalline
quartz with small, clear, euhedral crystals common,
minor amounts of medium to dark gray, siliceous
mudstone to argillitic shale; traces of anhydrite(?) may
be from fracture filling or zones; most probably
breaking down and not seen in samples; traces of
vellow to orange mineral, possible sphalerite; traces of
dark gray to silvery, pelletal rock that look like very
finely amiguloidal basalt, possibly from above.

Core No. 15: Cut 1', Recovered 0’

15,461.0-15,462.0° No recovery.
(1.0")

No sample recovered.

Core No. 16, Cut 6.5', Recovered 4.0

15,462.7-15,466.7" Quartzite: light gray, mottled,
(4.09) completely altered with no evidence
of original texture, occasional

argillaceous inclusions up to one
inch; highly fractured to brecciated
with minor amounts of soft gray
fracture filling (anhydrite?); open
fractures and wvugs with clear
quartz crystals are common.

15,466.7-15,469.2" No recovery.
(2.57)

Quartzite: light gray, mottied, as above.
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Log Analysis

AHMOU H KAN E Fermanor Evasation

Well Log Anatvst
18360-6 Cantara 5t
Ressaas Ca 91335

1213 993-0586

February 3, 1¥7%

Hr. 5. L. Hewitt

Husky 041/ KPR Cperaticns, Inc.
2525 G Strest

Anchorage, AK 99503

Dear Mr, Hewiti:

Logging operations were tecun on Tkpikpuk Test Vell #1 at 1330
hours op Jaruary 27, 1979 and DIL, FoO/Chn, BHZ, Qicmeter and velocity
survey were completed about 0200 oo Japuary 30 after numersus equip-
ment failures, ©ST shooting w=: begun the morning of January 30
but due to some gun problems and a bird-cagsd cable was still in
progress wien I left the well at 05CC. Last rig-time, excluding the
fST trouble emounted to about 21 hours but the logs as obtained were of
zood guality.

Log tops identified were Pebble Shale at 7235, Kuparuk River sand
at TLLO and Xingak at 7650 from log response and TLBO from geologists®
13th log; howaver, I believe ths 7650 poirt is the mere valid., Top
of the Sag River forration was tentatively picked at 3345 but this is
pot the Sag River sand. Corrslations wers good with the Teshepuk Lake
and South Simpsoa wells.

A seriass of four sand stricgers frem 68766522 have aa rverige
perocity of 1L1.5% and Swe100%, Two other seuds, 708¢=EL and TLLO-LE,
indicate szome gas content from the ™C/CNL response but are of 12%
apd 133 perosity cespectively. Ihe zane [rom TuliseTE averazas L3i
porosity and Sw about 0%, Sandstone from $636=70 is of low porosity
ranging from 3%-£% azd hence of no interest.

Very truly yours,

AL/ pab

c-1
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February 3, 1979

100G ANALYSIS

IXPIRPUK #1 = SURFACE HOLE

BY ARMOUR KANE

fmf = 4.2 @ 85° S55FP = 60 MV & 700

Rmf
= " 7 BRw = 0.6 = 8000 ppm

Rwa (680-710) = 0.44 = 10,000 ppm
RBwa {740) = 7.0

Sw = 25-30%

g = 35%+

A compaction correction to derive B's was assumed to be 1.5 based entirely
on A T in the shales and may or may not be accurate, but it moves us in the
right direction. Rw of 0.6 from 5P and Rwa frem ATvs Ro of Q.44 are not
too vastly different and should have some validirv. Using these figures
Sw is 25-30%; however Lf the hydrocarbon 1s gas, it is hard to understand
why A T in che wet sand is greater than in the gas (?) sand. It should be
the other way around. The twe sands exhibir about the same GR deflecticn,
meaning the shale content is about the same. FPerhaps the neutron on the
nexct run will resolve the problem.

c-2



Log Angiynis

A R MO U R KAN E Farmatior Evaiudlion

Well Log Anaivst
18380-6 Cantara St
Aesseoa Cy 91335

{213) 393-0586

April 16, 1979

Mr, 3, L. Hewitt

Husky 0il/NIR Cperstions, Inc.
2525 C Street

Ancherage, ik 99503

Dear Mr., Hewitt:

Schlumberger began logging operatiocps on Ikpikpuk Test
Well No, 1 at 0300 hours on 4pril 8, 1979, and zempleted DIL.
(QIL/FDC, EHC, Dipmeter, Velocity Survey and Sidewall Coras
the afternoon of April §, 1579, Some lost rig time was in-
curred due to a failure of the medium induction curve from
11,100 fest to casing which was re-run over that interval,

The ONL/FDC ba d to be Pe=run due to enginesr errar in setting
3 2.55 grain density instead of 2.71 on the TDC. A1 logs as
{inally obtained ware of good quality. Enginesrs were Mallary
and Ludlam. 13 af 30 Sidewall Cores wers recovered, the missed
Tecoveriss being due te the hard formation,

Log tops ware: Sag River Sand 98L5; bass Sag river/Shublik
10,378; Sadlarochit 10,4L0; Kavik 11,096; Echooka 11,290; base
Echooka 11,390; Lisburne Tra osition 11,420 apd massive Lisburne
11,698. Considerable discussion was involved with Mr, Taillsur
of the USGS, Geologist Dave Iowng and myself regarding these log
tops but we came to general agrsemert on fhe above depths,

dc zomes 20 intersst were Sound in sne -0gS zue o gZererally
low pareosities. The Lisburne is characterized oy numerous gilte
stone and shals streaks and arhibits a porosity in the 1 - 3%
range.

Very truly yours,

Gppoanar Lon_

Armour Zane
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Log Analyus AH MOU H KAN E Formanan Evdluatmn

Well Log Analyst
18380-6 Cantara 5t
Reseds. Ca. 31335

{2131 2923-0588

February 23, 1980

dr. 3. L. Hewitt

Husky 0il/NFR Operations, Inc.
2525 C Street

Anchorage, Ak 99503

Dear Mr, Hewitt:

AR Teat Well No. 1 Schlumberger began logging at 1600 hours
on February 13, 1960, and went in the hola with a temperature survey but the
tool failed at 11,500 feet where the recorded temperaturs was 2L0°F. They
rulled cut, changed tools and re=entered the hole but the second tocl failed
at 12,900 feet, Temperature was 2°L°F, Dead Horse was called for replace=
ment tools and while waiting for delivery Schlumberger went in with DIL
tools bub nit 2 bridge at 15,378, and while spudding damaged the gamma ray
tool which was then inoperative, They recorded the reaistivity curves up to
casing but some strange anomalies led us to believe the log waa not valid.
The replacement Lemparatura tools arrived and the log was completed at 0530
hours on Feipruary lh. Loat time at this point was 9.5 hours,

The seccné DIL was attempted and successfully completed at 0830 hours.

The log was almeat a perfect repeat of the first attempt although it was mm
with a completely different set of tools: sonde, cartridge, panels, etec.,
whick leaves the gstrange anomalies unexplained., Reszistivities are very high
and the bottomehole thermometer read 294°F. By 0600 bours February 15, BEC,
CYL/FDC, HED, Birdwell velocity survey and the secoud temperaturs log wers
completed with mo further trouble except for a broken cable strand. All
temperature readings indicated a stabilized temperature of 294° F.

No zones of interest were found dum to very hard formation with 3 roresity
range of O - 6% except in the shale intervals. &ross-plota ipaicave the Zorma-
tion is a mixture of limestone, dolomite and shale and the gamma ray records
unusually high lavels of radiatlen, approaching 200 API Units. A washout from
15,270=15,320 13 in excess of 19" and must be very large since the bulk density
very nearly approximates that of the mud. Top of the Quartzite is at 15,320
and is dafinitely confirmed by all logs.

Yery truly yours,

&. K.

Armour Xane
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NOTE:

Formation tops in this appendix were picked at the wellsite
and may or may not agree with the final correlations reached
after evaluation of available information.
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S~ HUSKY OIL ~BR OPERATIONS. INC,
e . US GEOLOGICAL SURVLEY,ONPRA
RIS 1 o fll

LOUGING REPORT

Do _ 11/29/78 Drifler Depth 535°
Flevationn 52' KB est. Logger Depth 536,
Lugs Ran and Intervals
DIL-SP-GR Runm #1 101-530°
BHC~-Sonie-GR Run #1  102-330'
Auditional Logs 1o Run
Zones of Lizerest
!, , Net Feet ! i
- i Gross Rl : : " Probable I
5 Deth Thickness Por%lsity . Lih ! Porosity | Fluid Content !
) i ] O
! i i
| i
Discussion:
Probable coal seam occurs at 265-275'; 294-298'; 320-332'; 356-165";
380-3867; 408-419"; 432-440',
Log Tops & Correlations:
Additional Evaluation Plans:
0. B. YOUNG
Wellsire Gentogist
D-2 Log Analvst
12/77
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ﬂ{ HUSKY OIL NPR OPERATIONS. INC.
v U.S. GEOLOGICAL SURVEY/ONPRA

LOGGING REPORT
IRPTKPUR TEST WELL NO. 1

WELL NAME
Date Janwary 27, 28, 29, 1979 Driiler Deprh 9913’
Elevarion 52 K,B. Logger Depth 991¢Q"

Logs Ran and intervais

SP/GR/DIL 2603-9904'
GR/BHC 250329904 "
HRD-Dipmeter 2603-9909"
GR/CAL/FDC/CNL 2606-9908"
CST-Sample Taker Bottom Shot 98907

Additional Logs 10 Run

Zones ol faferest

| : f ;
: Net Feet

} Gross ey ' - :

Depth . uckness : Pcr?_)tsity ' Lith Porosity Fluid Content
6876-6922" 46 : 12 . Sandstone 11,5%
e " -

|3 Sandstone 13X ;

7440=-7476" 358 16 Sandstone 13%

Discussion:
Sandstone from 9636 to 9670' fa of low {3-6%) porosity

Log Tops & Correlations:

Tkpikouk Te
Pebble Shale J235T 6850"
Ruparuk River 7440" 7r10'
Kingak {Log} 7650" (Lith) 7480° 7450
Additional Evaluation Plans:
DAVE YOUNG
Wellsite Geologist
ARMOUR. KANE
Log Analyst

12477
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x-—-- HLUSKY QI NPR OPERATIONS. INC.
—— U5 GEJLOGIAL SURVEY.ONPRA
HUSKY e ’
LOGGING REPORT
ATTL NAME IKPIKPUEK #1
SRR April 8-9, 1979 Driller Depth 14,210'
Eievatien 52" X8 Lugger Deptin 14,2057
Lo ananu intervals
r
GR/S2/DIL 9600-14,202 CST SINFWALL CORES: _ _Tap Shot 918"
_GR/CAL/CNL/¥FDC 9600-14,198" Bottom Shot 11,4877
GR/CAL/BHC 9600-14,190"
HRD Dipmeter 9867=146,205"
_Velocity Survey 2880-14,210"
Lokl Liogs ro Run
ot Terorest
- et Feet L
- irons . ol . Brxharty
Loaimi Thickness Porgm}' Lah Porostty Fluiid Canzem

N0 ZONES OF INTEREST

L UENION

Log Tuns & Correlations:

_Sag River Sand 9845 Lishurne Trangition 11,420
Base Sag/Shublik 10,378" Massive Ligburme 11,698"
_Sadlerochit 13,4407
Favik 11,096
“Echooka - 11,2907
—l_é._.jse Echooka 11,1390

G Evaitation Plans

DAVE YOUNG

ARMOUR KAN.E],*L (ool DSl

Low Analvst

y f=——

1 2/%7
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AUSKY OIL NPR GPERATIONS, INC.

i U.S. GECLOGICAL SURVEY. ONPP.
SESRY CAL SURVEY.ONPRA

1

LOGGING REPORT
WELL NAME __ TKPIXPUR 41

Dure Feb, 13-15, 1380 Dritler Depth 15,481"
flevation _ 52" KB Logger Deprh 15,435 (Temp Log only)
o Funoand 'ntervals

Temp Survey (2) 100-15,435"

GR/SP/DIL 14,194-15,395'

GR/BECS 14,194~15,394"

GR/CAL/CNL/FDC 14,194-15,400"

HRD Dipmeter 14,194-15, 400"

Birdwell Velocity Survey Top 3750', Btm. 15,400'

Leciniensl Loss to Run

s ey Frar
o, AR ot L Parosiey
Cooin Thickness P(YBﬁi[\r’ Litit Porosit,

Mroonie

Fiuld Content

NO ZONES OF INTEREST

~ FORMATIONS VERY HARD AND OF LOW POROSITY: O TU A MAXIMUM OF &%
. I

T CROSS-PLOTS INDICATE MIXTURE OF LIMESTUNE, DOLTMITE ZRD SHALE.

1
T
1

il
LTSI

__. Borehole washed out from 15,270-15,320 - Diameter exceeds 15%". Hole Is so large

bulk density reads approximately mud density. No CST because of very hard
formation.

Loyv Tops & Correlations:

Top of Quartzite 15,3207

St grion Plans:

RICE NELSON

Nollaite eclomst
ARMOUR _XANE
D=5 Lo Analyst




WELL NAME IXPIKFUK {1

HUSKY GIL NPR QPERATIONS
U.S. GEOLOGICAL SURVEY /ONPRA

DST. NOQ.__ 1

Formaton Tested PEBELE SHALE" SAND

Hole Size

DRILL STEM TEST REPORT FCRM

DAT

9 5/8" e¢sg.

E 2-21-81, 2-22-30

Test intervai T446-74672" (4 perfs/fr.) Crill Collar Length 1.0

Towd Deprh PBTD 7530' Crill Pipe Length 1.D.
Choke Size: " " . Packer Depthis) Fr

Surtace M)Bmwm Hole 7/8

Cepth Tester Valve Fr.

Cushion Tyge none Amount

M RESISTIVITYICHLORIDE DATA

Hesistivily Chlonde Contem
Tool open at 21:43 hrs. 2-21-80 Xt Recavery Water @ of Sea helgwpom
tnitial flow penad 30 min, Regavery Mod @ aF, pom
titiat shut-in penod 2 1/2 brs. LXK Recovery {iug Filtrate @ °F. ppm
Final flow perod 5 hrs. FXX Mud Pit Sampis @ OF_ ppm
Final shut-in period 4 2-22-80 Mud Pit Sampie Filtrate @ 9F, pom
Unseated packar a1 hrs. Mud Weight vig lep

Description of imtial flow period __ omediate scrong blow of air w/35 psi surface pressure after
.l hose.

Stryrong blow gas throughout w/gas too small to measure on 1/8" choke;
0 psi when opened, 10 psi @ 3 min, 20 psi @ 7 wmig,

Descriprion of final fiow perrod

i ce _pressures as follows:
27 psi @ 11 min. 30 psf @ 20 pip, 32 psi @ 37 win, 33.5 psi @ 1 hr, 34 psi @ 1 hr. 45 min,
38 psi @ 2 hrs. 45 min, 35 psi @ 3 hrs. 15 min, 34 psi @ J hrs. 45 =in, Z9 psi @ O brs.
whert shat in.

PRESSURE DATA

——

Gauge No. 1274 Gauge No. 2781 |Gauge Na. 1269 2137
TEMPERATURE 1o 7361 #.| Depth: 7365 k. |Depth: 7337 7401 k. TIME
12 Hour Clock 24 Hour Clock 24 1l Hour Clock | Tool AM,
Est. OF, |Blanked Off No Blanked Otf No Blankeg Off Tes Yes | Opened PM.
7406 | Qpened AM,
Actual 154 9F. Pressures | Prassures Pressuces Bypass P
Field Othen Field OHfice Field DitieaFi{alfepored | Computed
Initial Hydrostatie L4011 | | 4013 4039 4042 | Minutes Minutes
< tnitial 121 1 | 108 121 104 !
i§ FLOW _ Finai 7472 i 224 258 251 :
= Closed In 2587 2958 2570 2887 |
iT3 initiat 242 224 255 251 o
| é".é FLOW Final 403— A0S 417 437
L= Closed In 2624 2651
‘ 21 Initial i —
|E}: FLOW Final
- Closed In
Final Hydrostatic 4011 4026 4039 4055 —
RECOVERY DATA
Oepth Hack Surface Hottom o
Cusheon Tyoe Amount Pres. Vaive Chaokae Choke iz
Recovered 433.3/4.0 Feeusbl of _rat hole fluid . e
Recovered 1084,5/19.75 Festiobl of drilling fluid and gas cut drilling fluid 53
Recovered Feet/bbl of Al
Recgvered Feet/ohl of
Hemarks st fluid recovered in reverse out 200 ppm chlorides

Fluld from middle of reverse out F00-800 ppm chlorides

SAM HEWITT
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HUSKY GIL %FR SFESLTICNS, TRELIMINARY

U.S. GEQLOGICAL SURVEY.GMNEAA

ORILL STEM TEST REPORT FORM

WELL NALE [XPIXPUK #1 DST.NO.__ 2 DpaAfE. ¢-21-80
"
Formation Testd TOROK . Heae Slze 9 5/8" csg.
4 perfs/fr., HB77-68813",
Tast inteevat 0877-6923"; 6893-6898"°, 6903-6310°, Ol Coidar Lengzh NN
6917-6923".
Total Gepsh_£8TD 6939° Onll ®ipe Lenath 1.D.
Choke Siza: o o Pacrer Senathis FL
Sartgee _ L/8"  _ Boiam Hole /8
Jeorh Tester Vel Fr.
Cusmon Teoa Sone Amount
TESTCATA RESISTIVITY CHLDZiLE TATA
Aanstvity Chlendz Content
Toal npen at 1326 hrs. 2-26-80 XX Aecovery Jlater a oF, ppm
Trugial flow pes ad 30 M, Rucovery niud il oF S
Trumial shutom oaring 10T, wxx Sucavery Aud Fotrace a °F, e reTe]
Fina! thow paro0d L 6 h 2 ;‘_Li' TR Mug P Samale 2 oF opm
Einal shuin sencd rs- S mun. YMud it Sampie Falirate ] og pEm
Unseated packsr 23 1400 hrs, 2-26-80 Fers. Muad Weignt vig cp

Descriptron of rwnal ‘low perod __Stromg blow of air in 2 min. of initial flew, shut in afcer 10

mins

Descriptian of inal Hlow perod Instant strong blow when opened for finai flow; gas to surface iIn
.50 min., too small to measure; turned to burn line, 5 psi; FWHP on 1/8" chnoke at 2 hrs,
13 min.; 11 psi ar 3 hre. whep shuar in

PRESSUAE DATA

_ 1 Gauge No, 1249 Gauge No. 2L37 TGauge no. 2781 |Gauge No. L1274 I
TEMPERATURE iDepth: 6801’ ft. | Depth: | 68065 f{.laepth: 8’ f1. DeD:. 6841 h_]
: Z58 Tdour Clock - 24 “Hour Clock 24 viobr Clock 24 Hout Clock |
Esi. OF *Blanked O No Blanked Clf No Slankad Off  Tes Blanked Qi L€5
I Aciual 130 @c, ] Pressures Pressures | Pressures ' Pressures
C— Field Qffige Feld  Office . Fieid Otfice Fieid | Office
[ Imual Hydrosiatie -~ 3755.5 3752.7 | P 37481 3752.3
= Imivia . 100.,9 | 92,6 o %5.7 94,1 :
I:FOW T Eo 07,6 . 105-9 oS a3l 107.6
= Clase in, 1097.4 1054.1 a30.q ! ' 938.6 |
lnitial 6T. 3 119.1 | 1053 ! 107.6 !
: Final| 136.5 Clas.8 i 157.9 174.8 |
- Clased in| 2153.3 ; Z173.7 2l6l.4 ! 2177 .6
- Initial i :
z -3 FLOW Finai
s Clased !n i
F-nal Hydrostatie | 3755.5 | i 3779.0 3748.1 3752.8
r l |
AECOVERY DATA
Dapth Back Surfaca Bottom .
Cushion Type Amount Pras. Valve Choke Choke iz
Aecovered 935'/16.6 Fesubbl of 225 cut drilliing fluid and formacion Fluid i
Recovered Feet/bbl af {max 2100 ppm chlorides} o
;r:nue!ed Feat'anl of PE
Recovered Feet,obl of
Remarks,

SaM HEWITT/DAN LOWT
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CHEMICAL & GELLOGICAL LABORATORIES 7 ALASXA, INC.

TELEPHONE {907)-279-4014 ANCHORAGE INDUSTRIAL CENTER
274-3364 S533 B Strest

T Y by e,
s ) O
P

GAS ANALYSIS REPORT

Company Rusky Qil Campany Dats___ February 26, 1950 Lab No. 3000
Wait Na, Ikpikpuk No. 1 Locanan

Figld NERR Formaoan

County Ceptn DST No. 1

State Alaska Sampiing Point Test Tcol

Line pressure pwig; Sample pressury Z.E.Onsiq: Temperature *F; Container number

RAemarks

— o Sample takem frrm chamber of test oo

-\

Mois % or

Component Yalume %
Lo T TRACE
NKPOG# . . oo oeeieeenaameenns .__7.48
Carbon dioxide . ............. N __meanem
\
Hydrogen sulfide .......... -'-\ —
- \
Methare .............. __2.0...ﬁﬂ_ Gallons
Ethane ..........covmmectioooen Fens - e 11?9 per MCF
Proosne . & Higher s . ... T i e s j‘: .05
: o B s A\
- A
vy \\
RS Yy
Y - -

s =

. GPM of pertanes & hign-sr'fraction_

s e eTEREL LN
- )

Grmss bty cu. = @ 80° B & 347 prizidry basisis

-+ Specific gravity {alcuinl'& frorr analysis)?.. .0

F-1



CHEMICAL & GevLOGICAL LABORATORIES UF ALASKA, INC.

TELEPHONE 1307)-279.4014 ANCHORAGE INDUSTRIAL CENTER -7;{’
2743284 5633 B Street ;8
GAS ANALYSIS REPORT
Company —_Husky Oil Campany Date March 3, 1980 Lab No. __2984-1
well No.— Rpileglc No. 1 Location
Freld NPRR Formaten Torok
c‘:unw Deotn DST Mo, 2 (6877-'93}
State Alaska Sampiing Poine _Manifold
Line pressura psig: Sample prmwu_:.gasig; Temperatura *F: Comtaner o
Remarks
- N
U ) -\.. Moie % or
Componant = H Volume %
Loy T T, e \ 0
IFETOGOM . .o e e v e e vmme e e e aecaae e rra e e s e e pae s alamearaaeen 133
Carbon dlo:vdt._o..&
FyOrOGEn SLIOR .. voe e s iaune e iae i n e aneaas
MBHEME ... e e e mae et e e e 98.44 Gakions
EOMERAE o ovrenimmnmr s T e e——————— i 1 n e e 0.01 par MCF
Propane & Higtlﬁ..‘..-.”.”.......:.‘_-d- e > TRACE TRAE
......... ........,.'z’..,..-:;-—:w;m...-—-‘l - 2 >
......................... -...;_‘-——.——--. ——aaraa - “
- 3 b e o, %,
. o S Ay — . s ey ' -
.-...‘—-'.-—-*—\::,:;—...:; fuaT.
f P O — - S ! 1 -
L e SRS ERERT TP ; .
ey e 100,00y T TRACE
e —— e S
T GPM of pentanas & Migher fraction .. ... ... icie e iiaaas —_—
: e T DT P MWIRMAE ST o Ty e
Gross btu cu. fu @ B0 F. & 14.7 paia (dry besisk, wi e 994 -
Specific gravity {calcuiated fromr anatveisl....... SR e, ™ _Pﬂ._ o o
Soacibhe grivTy | ) e e e e e T . ©.560 RTINS

Ramarks:

F-2
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CHEMICAL & GrLOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE {507-279-4014 ANCHORAGE INQUSTRIAL CENTER
2743364 5633 B Strawt

GAS ANALYSIS REPORT

Company Busky Cil Company Date__@rch 3, 1380 Lab No. __2384=2
Well No. Tkpikguk Mo. 1 Location

Fieid HERA Formation

Counrty Depth DET No. 1

Srate Alaska Sampling Point MEIL].f_DLd

Line pressure _... .. psig: Sample preasurs _— psig: Tamperaturs _._....3.9._ *F; Containar number

Remarks . 2-22-80 @ 0530

Mols % or
Volumes %

4]
_0.90
0.37

- 98.73
e Galony
e _.Im__ per MCF
A
an .
- N
il - :
! 100 00 2 _"
C. a‘--.-—,..a-. — . —t o E— ._\\ "..
) - . o - \ S
= e il e ——— M T . - ————— s, - - =} A
. GPM of pentares i Mg frBCION .. ..o maneenaana —_—— )
. DL T TSI T T S e ey i \
/-—. . T e TR LT L et T T T i e g \ \\
Grassbtu cu. H. @ 60° R & 147 pae {dry Asish. . Lo Tl _-is_-‘"___ \‘!-\ ™
' Specific gravity (CalCulated from Bnalyeist .. 0 ate e ans e, T ﬂ T
S # v--__-.--r: -1 I, i - T 0.560. s .:'\
Rumarks:

F-3



CHEMICAL & GEULOGICAL LABORATORIES < ALASKA, INC. m
- "\-.

TELEPHONE 1907)-279-40%4 - ANCHCRAGE INDUSTRIAL CENTER .;v/;‘
274-3364 5633 § Streer Jatf\

GAS ANALYSIS REPORT

Campany . Busky Oil Company ate__March 3, 1380 Lab Np, 3022
Well No. Ieoikpuk Mo, 1 Location
Fimid NPRA Formartian
Caunty Dapth DST No. 2
Srata Alaska Sampiing Point Test Tool Chamber
Line pressure pwig; Sample presaure .].-..0...50359: Temperature "F. Contsi nrumber
Ramar
Total Ges Volume @ 105 psig, milliliters 777
Y
I\.I.

—r . ————. - - - o .
GPM of pemanes & mgﬂer fPREHON \ovte s e — N\
R RO & P e I o el S GO "
/ Lo L TR R S TR e TR N\
Grni: Btu cu, K. @ B0 F. & 14:7 paiw(dry besis). .~ ... 1T TR S on _“‘_iﬁ_._. \
+ Soecific gravity {eaiculaneg from anal‘vslsl:‘..'....F.”.‘...}...‘.'.'.‘..‘....-.;. =~ == [.SA0 T~
.“T Speciticgrawry { PROE esesn s e e e ren e e e T _Q':sﬂﬁ-**_k

Ramarks:

F-4
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CHEMICAL o« GEOLOGICAL LABORA» JRIES OF ALASKA, INC.

= P.O.BOX 41278 TELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTER
" momaromus W Anchorage, Alaska 99508 274-3364 5633 B Streer

ANALYTICAL REPORT

From __ Husky Oil Company Product Gas CQut Mud

Add Anchorage, Alaska Date February 28, 1980

Other Pertinent Data

Analyzed by MG Date Febrypxy 28, 1980 1ah Ne. 3022

FEPCRT (F ANALYSIS
GeS T MDD
ST MO. 2
DPIRPUR NO. 1
NFRA, ALASFA

Sample taken from t2st tool 2-28-30 @ 1430 Hrs.

SAMPLE CILORITE, mg/l
Gas CQut ™Mud 600
REMARES:

Recovered 70 milliliters of gas cut mud. 777 milliliters
@ 105 psig Natural Gas.

F-5



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE {807)-279-4014 ANCHORAGE INDUSTRIAL CENTER
274-3364 5633 B Stramt

P.0. BDX 41378
Anchorage, Alaska 39509

WATER ANALYSIS REPORY

OFTRATD Hugky Qil TESSCTY AT March 21, 1380 1ay 40 2980-1
w31 wo lodauk No. ) LOCATION

FLIILD MPRA PORMATION

COUNTY. i THTSYVAL DST Mo. 1 (2-22-30}
STATZ Alaska SAMPLE FROM. txd Prior to Test

Loviews 2L Seail Apions 74} 'L
Spiiagy - = e 3287 122,12 Bullats - - - = = = 3139 A5, Q0
Prmiom - + - - 22 P Chlorids « - - - - 400 Ll.28
Calsimet = - - = =~ = 14 non Carbomsty = ~ = = = 720 23,98
Magnowmm - - - - - 2 i Amreonam - - < - o= 2760 i3 24
I'm = = = == =+ = = = Hydroxids - - - - - = —

Tom| Cotems - - - - _ 142,22, Too Axiass - - - - 243,520
Toml dassived seide, Mg/l - - - - - _Boaa Svecizis revismnee G W03
NaCl samiveiomt, g/l « o - - - - - 0008 Obwarves - - - - 1.0 clmewesre
Coamrvwd 3H =~ - = « = = = = = ~ _ A Calcmiassdt - ~ - . .55 -

WATER ANALYSII PATTERY
Seale
Saxrole above dewcribed NZE pmr linit
—— — — . e
Har_—:.". = Ci 50 Na c1
= —_— ——

C = = HCOs 5 & HCO,
L= 1504 5 Mg = = S04
== 2 ‘

Ta — COa g Fe //— CO,

(My valne im mieeey prephs bl M. X med L)
MOTY: Mg wmMElywrers jr Sew D/ la O heram syecars o Do
Tuitiny STy bl by Dramimy & ) _ e Fromy

G-1



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.C. ROX 4-1278 TELEPHONE {807}-279-4014 ANCHORAGE INDUSTR'AL CENTER
Anchorage, Alasks 88508 274.3364 5633 B Streat

WATER ANALYSIS REPORTY

opzaaTox_ Husky Oil Copmagy parz_March 21, 1990 ras 40 2080-2
watl moo. Joikogk No, 1 LOCATION

FIZLI JIPEA PORMATION

COUNTT. IXTIRVAL D wg, 1 (2~22-8M
STATR. Alzska sanpLy rProwm ___ Dirst Fluid to Supface |

RIMAIXS 3 CONCLUIIONS. . Mxd, Ouebyacho Filtrate
Qil & Gresse, mo/l——-—169 (Mooeags to be oipe dove)

= ] g/l e/l Aznions =g/1 R T
Bedem - -+ v - - 3784 153,75 Bl - - - - - - 3830 7%.66
Pomesim - - « = - 36 2.46 m.--...__‘éﬂo 4.10
Calggm = = = = « = 21 1,05 Cark e e e e . 1030 315.96
B e L ) n.0g Werrbrmats - - e o . 2294 7.62
Lvm - v o a » e = = == Hydreide - - - - - = -

Toodl Catemy - - - - __167.34 Towl Apwas - - - - 067,34
Towl Smeived mible, mg/l - - - . - L0432 Spacifiy resisance G $4°7.:
MACl wwwivaient, 38/ + ~ + - - - - 8076 Olaarres -« = = = 0.38 ke
Omwrved pR =« + = » o » = o = - _10.2 Calcnlasd - - - « 2:32 com
WATESZ ANALYSIS PATTERN
zala
SAIpis ADove demcriDwd WAZR per Lzt
e — " mamr ———
R ¢ S Ma = e
ca B2 HCOa 5 ca = = =— HCO,
iy e = 50. 5 My 30,
2_= ——
e Cos 5 Pe . €0,
= —

(My v I abevy remis webmie YA I, el L)
¥OTE g wiThpes pw S Qe 1w Hilyres wprveme g e
Dol shlwvrin spavussimry Drewin & 3 - e

G-2
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASX A, INC.

P.O. BOX 41278 TELEFHMOME (907)-279-4014 ANCHORAGE INDUSTRIAL CENTEA
Anchorage, Alaska 99509 274-3364 5833 B Street

WATER ANALYSIS REPORT

OFPTRATOZ _Hlusicy Qi1 Commamy Darz,_ March 21, 1990  ras wneo_ _2890-3
w3l yo. Jnikonk No, 1 LOCATION

FLILD Npws FORMATION

COUNTY. DITEIRVAL DST Mo, 1 12-22-80)
STATE Zlaska SANMPLE PROM Middie of Fluid

REMAZTI & cONCLUStONA:. . Mud, Quebracho Filtwate

Qeddmmy - - o o+ o+ - 1532 199 38 Salay - - - - . . 3330 59,28
Poaminm -« - - - -~ 32 .51 Codords - - - « « - 730 21.15
Colsimeg =« « = = » = 173 .13 Curbamges - - - - « 3240 107 .8¢°
Magmegioss - - - - - ] n,one Merbmmats - + - - - 756 12.40
e« == .- = = Hydrelda - - - - . = —

Towl Caties - + - 210.7 Tonl Ackms =« « - - __210.70
Toml dimmived sailde, mg/l - . - - - 12533 Dowcifis resietine. @ S'F.;

Mall eymiveiemt, g/l - - . . oo - o 11220 Chosrved - - - - 8.82 cimm
OQdewryed 38 - - - o - ... 122 Coloalaasd - - - - 0:58 omm
WATLIZ ANALYSIY PATTERN
Seals

- Bample above deacriped] HUEQ per Linir
Higee————————y 50 Na = : = Ct
N ' 303 5 Ca 3CO,
S N ——— SO
—— e t
Pu-—'=-—-___':.":_______-=-..-:§{:0: 5 Fs CO,

(Ne vains o derey fFobe mebedes Wo, I, wd LI}

G-3



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.0. BOX 4-12786 TELEFHONE {907)-279-4014 ANCHORAGE INDUSTRIAL CENTER
Anchoroge, Alaska 99509 274-3364 5633 8 Suwmt

WATER ANALYSIS REPORT

crxaaTox Husky Oil Company paTe_ March 21, 1980 LA3 No._2880-4

waLL Mo IDicouk No. 1 LOCATION

FLILD, NERA PORMATION

COUNTY. TITIRVAL DST No. 1 [(2-22-80)
Alaska sAMPLE FroM___Einal Fluid

STATR

2THAITI 2 CONCLURIOND. . Mud, Quebracho Filtrate _
Chlorige Content of ges cut mud from tool ma/i--—--1500

= _% =21 il Anloss gl "1}
Boidmm - - - - - 3242 146,29 Sallsts - - « - - . 3500 72.80
Pomssites =+ - »~ = = a7 2.48 Chorkds - - = » = = 100 2.82
Caleimm - = + = « = 12 0.0 Cach e e s - 1040 34,81
lagsemmm - - - - 1 AL Niwrbanats - - - . - 2350 29.20
Iy + = = = = = = = = Hydroglda - - - » = - —

Toml Citeme - - - - 1434 Ton) Anioas « = o - 189 40,
Towml demnived smilds, g/l - - o o 2300 Speciic reons. G V.2
NHall oquiveloet, mg/l = = « = « + « 7273 Olpurrss = = = = 0.9 counmminrs
0“32------..-._,_1'.0-_: m—u----__&?O_a—-—
WATZER ANALYSIZ PATTERN
Scala
darvnia above demcrived by s Uimiv

—— = =
M = ==c1 50 Ma — | &1
Ca = ECQa ¢ Ca == — —'=__‘HCD,
My = :_ 504 5 My . 504
Ps — COs & Fe CO,

—— — — — e e

(e win u phemmey srepbe beelesine Wa. I owsd LI
HOTE: S/ iw XD o B /10 B0kres spavuiors g S
Dby b Drusdeg 4 i Ere—

G-4



CHEMICAL & GEQOLOGICAL LABORATORIES OF ALASKA, INC.

- PO BOX 41276 TELEPHONE (907].279-4014 ANMCHORAGE INDUSTRIAL CENTER
Anchorage, Alaska 55509 274-3364 5633 B Strea:

WATER ANALYSIS REPORT

oyxzaTOR Husky Oil Commany paTz_March 21, 1980 ta3 no_2983-2
vy wo o Inijcouk No. 1 LOCATION
FIOLD TR FORMATION

TTIXVAL. DST £2 (2-26-80)

COUNTT.

ETATY Alaska SAMPLE FPROM First Fluid to Surface
ATMATTI & CONCLUSIONA. . M, OQuebracho filtrate. _ _
Chlowis, n backeround mud prior o test 1—7800
0il § Grease, ma/]—————=59 (Aroears to be Pine Doove)
Lortivms ogfl 3 Asices myl L/t
I 4994 217.23 Salew - - - - - - 5050 105.04
Poopsmg - - » ~ =~ 102 2.51 Chiodds « - « « « = 500 14.10
Cilcitat » = = = + = 169 B.23 Carh P 2400 78,52
dapmevm - - - - - o5 5.99 Aleyrbamats « - = = = 2195 36,00
Ivm o o+ s = = = = = Hydozide = = « » = — =
Towl Catieme . - . . __235.06 Teml Amiems - - - - 235.0
Tomi dwsrvel mible, mgfl - - . - . 14387 Bpmifls resiasace @ H°7.:
SaCl ewiveimmt, i) + - = - . . . 22064 Obamrres - - = - __0.58
Coawrywi 9~ = = = o = = o « « 412 Calenjamd - - - « —0:55 ok

WATIR ANALYSII PATTIRN

Sals
darrpie zocve described HZQ per Umic
M > e p— o4} 50 Na —— C1
Cac = e HCOs 5 Ca e =t HCO,
: = _ = =
uy = = —====50. 5 Mg = 504
75" —————— COa g P == co,

(M vuimg s sierry Cropie elmbe Me 2, mel L)
MOTE: ¥Mg/imM I mr S Ssa/Tm 2 heres mymeshaes e
il wisipri spuirunat= by Duniop 4 M e e

G-5



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASXA, INC.

P.O. BOX 4-1278 TELEPHONE {307)-279-4074 ANCHORAGE INDUSTRIAL CENTER
Ancheroge, Alaska 83503 274-3364 : 5633 B Strest

WATER ANALYSIS REPORT

w3l o Ioicuk No. 1 LOCATION

FIXLD NEPR PORMATION

COUNLT. I TERVAL 05T Fi (2-26=80)
gTA sAMPLY PRox. Middle of Fliid

ZITMAXTI & CONCLUSIONS: _ Id, Cuebracho Filtrate

Latioms =gl "2 Anioms =x/1 4}
Beilmy - - - = = = 5322 221.75 Balistw * - + = = = = 4800 28, 84
Preesam - - + - - 214 2.92 Chloride - « - - « » 520 14,565
Colgopms = - « = = 103 4,99 Cach . = as 2200 73.20
Magnasiomy « - = . - 1 0.98 Bloarh “ e e - 170 >1.99
Lvg = = === = - = s Hydroside + » - - - — —

Tomi Codbewss - o . . _239.75 Toml Anioes = = +» o _239.73
Towl demived sailde, mg/l - - o - . 14638 Bpucifis resewmse @ &7
Bl mypiveiomt, g/l - - - - - - - 12087 Clomves - - - - .55 P
Comeni g -+ = =+ = & = =« = o & ___M_ Caloulnsd . e e o .53 P
WATIR AMALYSIS PATTERN
Seale
lammis above desceibe] HEQ pwr Uair
e ] s e ————y
MHa ——— C1 50 Ma C1
wE = HCOs 5 Ca == HCO,
e — S04 5 Mz = 50,
.:=.....'—._
P2 COa 5 Pe — CO,

{Ax vl b e presis weleie Ny L sl LD
AOTX: Ao imAalarers p Jun 2w/l DDirms srdvees s e
el st y Donmp &4 H e s—

N



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASEA, INC.

TELEPHONE {907}-275-4014 ANCHORAGE INDUSTRIAL CENTER
274-3354 633 B Strast

£.0, B0X 4-1276
Anchorage, Alasks 99509

WATER ANALYSIS REPORY

eFTRATO A v pate.. Mapch 21, 1930 raa x0 _2083-4
wILlL o JToileouk Ng, 1 LOCATION

LY NEPRE FORMATION

COUNTT. DrrezvaL_ DST 2 {2~-26-80)

ETATE Alaska saMPrz pros_ Final Fluid

Mid, Cuebracho Filtrate

ITUMAZXD ¥ CONCLIUIIONL:

vty Saxfl e/l Ankons g/l 'l
Sodlms - - - - - 0085 221,20 saifym - - - - - - 2600 74,88
Tomeites o+ = » = = an 2.0 Chiorlde - = = = = = 220} id &K
Calsmm = = + = = = 150 7.43 Cacb e e 3600 113,88
Mageiomm - - - - - 5 0.41 Hiearbomata - - - = = 1340 21 o]
Iom - - - - - = - = Hydroxide =+ = = - = = =

Towl Coems - - - - 23040 Tous Asioms - - . . 23140
Toml Semived wibde, mgll -----L_ls—... Spcific reisttnse G WT.C
aC) wpmivelmt, mg/l o o = - o o o 12348 Obearvms = - - - —0:54 o emm
Ovewrvml pB = = ¢ = 2 o 2 2 2 » 1l.2 Calonlabed « = = = 0.53 A —
WATER ANALYSIS PATTERN
Scala
dampis 100wy Jemeriowi MZEQ pwr Tmir
MNa! = C1 50 Na . = _—g C1
Ca = = HCOs & Ca =4 HCO,
= == =

- F - =304 5 Mg o S0,

E = —

?s;.:_____-_ COs 5 Fs COy
E‘.’-"‘:!-__“ = e

(e oy in sheney ek i W X, sl LD
WOTR: Mt mMierers ot S e/l WOSeres eywrsmoe g ar
Dopsing sinkwveie et Sy Dy & ; frem
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASX A, INC.

=N P.C. BOX 41278 TELEPHONE {907)-279-4014  ANCHORAGE INDUSTRIAL CENTER
L™ Lamam Anchorzge, Alaska 99509 274-31364 5633 B Strest
WATER ANALYSIS REPORT
orzxarox. Husky Oil Comnanv paTz March 21, 1580 133 No___2983-5
wxii ho. Ipdonk No. 1 LCCATION
FTILD. NPRA PORMATION
COUNTT. DeTaRvAL DST #2 (2-26-80)
STATE Alaska sawrrx Prox. . Test Tool Samole
REWARYS & cONCLUIONR. Mud, Oushrachg Filtr-ate
Lrtions g/l Daafl Aione 2o/l e/l
Soihmg - -+ = = - 10068 437 97 Bulbsts - - - - - - 130 2.70
Pomgsinm - - - - - 135 3. 46 Claride = = « +« o = 8400 236.88
Calcomm = ¢ = = « = 25 .20 Cahomats = = « = = 4000 133.20
Yicmemisa - - - - - 1 0.08 Sicarbongts - - - - - 4270 70.02
Irom » = » » + = = - — Hydroxide - - - - - — —_
Toml Crtiemg - - - - 442.81 Toni Apima - - . . __342.81 -
Toml dimivwl wibin, m/l » - - - 24581 Specific red Q@ T
NaCl emmivelems, myg/l « - - - - . 24887 QObewrras - = = = 0.34 ol
Commpvwd $H + = - = o o0 o . 105 Calcnlasd .. D.28 .
WATIR ANALYSIS PATTERN
Sale
Lammple sierve dwscriied ME0 > Uniz
e e e
M =€l 100 Nag : C1
Caf HCO» 1p Ca HCO,
21z = S0. 10 Mg S0.
Tt — COs 10 F= [ CO,
'=..—-—-... — s | —

[(Mu "o b ey TS i, Wu, B o LD
NOTR: Mg/TweADeprams rr Jeor fey/1m ZI0Rem sym e Sor e

sl =2y Dreuey & H s [
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CORE LABORATORIES. INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Company—ASGS /HUSKY OIL COMPANY, OFR Formation Fage— L .o

wea_. IKPIEPUR #1 Corst DLAMOND FieBE=3=-531
Fidde . WILDCAT Ovidting Fluid —HEM Duce Report JINE &, 1979
Cousty BORTH SLOPE sure. ALASKA Elevarh A M
Locari Meemarks—EPEEM & BOYLES LAW POROSTITY
CORE ANALYSIS RESULTS
{Figuzws in p th rafer Lo f remarks)
PERMEABILITY RESIDUAL
MILLIDARCYS SATURATION
SAMPLE DEFTH - TTY| GRAIN ARKS
NUMBER FEET Hortzostal | Hortromtal | o tieas TPERCENT | DENSITY o |Tow Watar M
1 7135 0.8 4.8 2.70 slest,ady
2 7136 0.0 4.5 .69 s ame '
3 7139 2.1 11.3  2.69 ss,vig,valey
4 7140 0.1 8.4 2.69 same
5 7141 0.1 12.7 2.69 aame
6 7142 - 0.0 12.9 2.69 same
Thesr analyse of Lnie ary baswd on cbewrvetions and matedals wpplied By the cilent ta whom, and for whom sxclugive and confidentiy

v o
us. thia report is made. The INLEMMrvUlUons of ooniong eXDErueet Seoresmt The Sen ludpmenl of Core Laborsiories. Inc. U errors -
cepled | hut Core Laboratorien, Inc.. and it officery and thployses. amume oo HfPonnbilly and make no warranty or ml‘lzlumn F TS :?:--mmv:;
Rroper oparstion. of profilablensys of sAY ouU. gaq of s munersl well or sand 10 commecunm wilth which yuch report s used o relied upon. )

H-1
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Coal LALGRATOR.IS, IN C
FPerrolewan leservoir Engieeriag
DALLAS, TEXAS

Comanys368 [HUSKY OIL COMPANY  O2R Formation Puge—L ik
en TAZIRAUR NO. 1 Conmm S LOCWALL - Fueem2=3-305
vl WILLCAZ Prilling Fiuid W Duie depori 2/23/79
R NORTE ELOPE  sur. ALASKA Elevarion Anslyste AR
it neo... BOYLES faw POROSITY
CORE ANALYSIS RESULTS
{Figures in parenth refer 10§ ® Temar ksl
! PERMEABILITY RESIDUAL
_ MILLIDARCYS SATURATION
— POROSITY | GRAIN ATMARKS
Horizontal | Horizonta ) il I Total W
i | 905 Vartical | PERCENT | DENSITY | o 0 3 al Watar
i 7450 37 20.5 SS,VFG,V CLY

10 G PACKlAtiNE 0 OBIAUONS ENDTCAsed FERTRSENT e il
P i, IGE., ana 118 ofi:cers aad emmploided. doanid 00 SEYataie
PR N L T ) Sf any ou. .a3 of Sther MUNErEl Wew OF Sand L ONNeC—oa

=1 T RN B ¢F, -ar.
A 0D WLIT B
Il WIWED Wacn r!_,ar‘ 15 wsed of ¢

H-2

uobeTpreiations are based on observaClons and macerialy :uppucd by Lhe clémt w whom, and tar w.‘\m exciusv
at

STOTL -




CORE LABORATORIES, INC.

Potrolenm Reservoir Engineering
DALLAS, TEXAS

Cimpan USGS /HUSKY OIL COMPANY ,OPR. Formation N
Wall IKPIKPUK RO, 1 . Cores DIAMOND Fite_BE=1-510
Fisld WILDCAT Driliing Fluid_. WRE Data Rapart 1/5/79
Counry NORTH _SIOPE  suie ALASKA __  Elevsi Analy WSP, KR
1 [ X BOYLES LAW PCROSITY
CORE ANALYSIS RESULTS
(Figures in p: th refer taf te remarks)
PERMEABILITY RESIDUAL
MILLIDARCYS SATURATION
Woain | Rey  [Morwoval THergent | o PEACENT | oEnarTy | 00 | TouiVare REMARYS
1 10619 0.8 17.2 2.67 ss,vig,slty
2 10821 4.6 17.4 2.68 . same
3 10623 9.8 19.5 2,66 same
4 10625 5.6 18.7 2.69 same
5 10627 5.2 18.7 2.68 same
& 10629 5.3 19.4 2,66 Same
7 10631 1.0 15,0 2.70 ss,vig,sc pyr
8 10633 .0 6.8 2.80 same
9 10635 0.0 6.0 2,70 ga,vig,shly,sc pyr
10 10637 0.0 7.0 2.80 sama
11 10639 0.4 8.7 2.72 same
12 10641 0.6 13.7 21.70 ss,vig.sley
13 10643 a.0 8.0 2.82 sa,vEig, slcy,shly,sc pyr
L4 10645 0.0 4,2 2.86 samne
15 10647 1.4 16.9 2.70 sa,vig,slty
16 10649 0.8 13.8  2.67 same
17 10815 0.8 13.8 2.68 ss,vi-fg,aley
iB8 10817 5.3 11.4 2.68 same
19 10819 0.4 10.0 2,67 same
20 10821 1.0 8.9 2.74% same
21 10823 8.5 12,4  2.87 same
22 i0825 0.1 6.5 2.67 same
23 10827 20 14 .4 2,68 ss,vi-fg.slty
24 10829 4,2 0.4 2.67 same
25 10831 0.1 5.4 2,70 ss,vig,sley
26 10833 Q.2 5.% 2.68 same
27 10835 0.3 7.9 2.67 ss,vi-fg,slty
28 10837 9.3 6.5 2.89 ss,vi-fg,cly & sltst peb
29 10839 0.2 6.3 .78 same ,sc pyr
30 10841 0.3 8.0 2.87 ss,vig,slty
Thase analymt, or inter are basyd on oheertralions uld mmnl.a mmmi by the ciient ta whom, and for whoss exclusive snd confideniial
s vepers T e, e latareitlnor ooy o vind by s ke e Siaty S YR NI 3 e eSS,
propet ! or profitsbl nlmyo-ll.luuruﬂwrmmnrﬂwﬂwundmcnmnmmﬂm-mmmhundwhm
H-3



CL=308

CORE LABORATORIES, INC, Petroleum Reservoir Engineering

COMPANY__USCS/IIUSKY OLL CUMPANY, OPR  FIELD __WILDCAT FILE 8P-3-510
WELL IXPIKPUK NO. 1 COUNTY_SURTH SLUPE DATE _%/10/79 .
LOCATION STATE ALAS KA ELEV.

CORE-GAMMA CORRELATION

Vit gt m—— o — A I el e S G hem el b S gt ity o et
Bt it i Pl iy i Ak, B gL Amrebul O e s G I W mrre e e e— ynnp——
Bt Doy pwnpmars bmm pam o e ] viwirHH MeEm SR FELERSAitr mr ks e . fo—
ARt it w2 G Bl ot m A e et kA rvm—— o —

YERTICAL SCALE: 3" =

|
g

CORE-GAMMA SURFACE 10G COREGRAPH
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GAMMA RAY TOTAL WATER —

PLACENT TOTRL watia
MaDiaTrOm 1mENCARE
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tdte .
Deparment of Geology | JRIVETSItY | Corvailis, Orsgon 37331 tsem rseoums

Feb. 15, 1980

FEPORT O THREE ROCY SATCLES SUEIITIED BY:
Sam Hewitt, Husky il 2R Cperations Inc. 2eceived Feb, §, 1980

Procedura.

The three samoles, labeled Ikpikouk #1, 15L21.0r, 18L21.2' and 15u21.37,
were obvicusly three different samples from the same rock unit so the descriotion
below is a comvosite of the three. Fetrogranhic and I-ray diffraction zralyses
were used to determine the texture and check the minerzl content.

Tacrosconic,

The rock appears to be 3 breccia consisting of lignt gray, angular guartz
clasts of widely varyirg size ( 2 om to a fractien of a millimeter in diameter)
in a very light gray, finely crystalline matrix. lany small pyrite grains can
be seen scattered through the finely crrstalline mstrix.

Hicroseonic.

The trecciated or "cataclastic' texture is readily visible micrescopically
and apoears to be of tectornic origin, perhaps shearing durirg shallow
netamorshism. The quartz clasts vary dramatically in size and practically all
ares mariedly ancular, Veiniets of the matrix material are at places found
traversing the guartz clasts.

suartz Clasts. The quartz clasts may bes
{1) Single crvystal grains one millimeter or sc in diareter,
. angular to subangular,suggesting, in secme instances,
broken rounds. Single crystal grainz are rare.

(2) Polyerystal’ine zrains, tihe —varicus nolysrretalline
units joired in sutured contact. The crystalline units
are often large, up to one millimeter across, and in
some Zrains are elongate carallel S0 a zomnon airectich.
This type aquartz clast are the largest and fom the
majarity of the clasts.

{3) Chert ar {ine polycrretalline grains,

Jlatrix, The matrix consists chiefly of a finely crystalline mass of 2 minersl
identified by f-ray analvsis as Wilkeite {(Ca-{2,5,51) O, (3%,C04)7,
miner guartz as small anhedral grains and ting =yrite ervstals.

The matrix was gensrally featurless, but in a few insiances
darkened in certain areas to form "ghosts" of grairs a2 millimeter
or so in diameter e to form 4 "streaky" textre, pernacs gengrated
by flow.

[-1



Zoint Count. Three thin sections were made, one from each sampla, and a
com:esite ogint count wis made to obtain some idea of the
mineral abundarce. The result is given celow,

Tilkeite - 1329 points 8%
Juarts - 410 " a
Fyrite - 1 C.6
Calcite - 5 Je3
Huscovite - ki 0.1
1958 100.0

X-Ray Diffraction

A diffractometer run fram 5 - 60 two theta was made on the matrix. Hajor
peaks and the corresponding peaks for wilkeite amd gquartz are listed below.

Diffractometer Trace Wilkeite Quartz
dA Intensity dA Intensity di Intensity
R.0% W 8.1k &0
L.25 W L.26 k)
3.36 W 3.8% 10
3.0k v3 .45 70
T s 3.3k 100
3.16 s 3.18 10
3.06 5. 3.06 0
2.7% wvs 2.80 100
2.77 73
2.70 75 2.70 70
2.51 s 2.61 £0
2.51 M 2.51 20
2.29 ¥
Z2.2L 5 2.2k go
2.18 M
2.06 oS 2.06 10
.39 P 1.99 20
1.93 s 1.93 a0
1.58 M 1.88 30
1.83 s 1.83 80
1.82 W 1.32 17
1.79 " 1.7¢% 0
1.78 ¥
1.76 50
1.7L o 1.7k 50
1.72 3 1.72 e}
1.53 ! 1.583 I
1.40 ™ 1.60 10

Zere reached 60 two theta and stopped the record.
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The larger d soacing are often iraccurate so I disgount the lack of
~recision in matehing the £.1L Wilkeite veak while the extra peaks of the
record I cannot account for. However, the accuracy of the rest makes the
identification urmistakeable.

Filkeite

This somewhat uncommon mineral was first idenmtified along with diposide,
vesuvianite (idocrass}, garmet, cresimoreite and blue calcite in the cortact
metamorphic marble at Crestmore, Riverside County, Califcrnia. Subseguent
ccewrrance have been of a similar mature. It is an intermediate member of a
series extending from apatite to ellestadite and contains cnly 208 Pp0c as
against 1-L2% 2 315 for anatite. The chemical composition is usually Fiven

as Cas(?,S,Si)Oh\ .,COB).

ORICT (F T=E ROCK

The cataclastic texture, preserce of broken rounds of quartz grairs,
coarsely recrystallized masses of whas appears to nave been chert and the

abundance of the prosphatic rich metamorphic mineral Wilkeite and minar muscovite

appear tw be the major pieces of evidence, I suggest a metasediment.

Toe original seaiment must have Ceen crerty, chospnaiiz and salsimm rich

and contained some minor interbedded sandstone. Shallow metamorphism including

shear aleng with increased temneratures would produce the rock we see.

Harold E. Enlows
s R} )
State of Oregon Jeg. CO06

[-3
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DATE,

REPFLY TO
ATTH OF:

SUMECTY

UMNITED STATES GOVERNMENT

cebraary 4. 198 memorandum

Roger J. Witmer, ONPRA

Micropaleo stage/zonule revisions

NPRA consociates

Revisions for 7 AM.A. foraminiferal and 8 palynological reports were dis-
tributed on August 18, 1980 to everycne invoived in NPRA projects. Recent
conversations and phone calls have Ted me to believe that some of you may
have misplaced these reports. Since then there have also been further
revisions on the foraminiferal stage/zonules for Ikpikpyk #1 and Inigok #]
in regard to the Jurassic-Cretaceous boundary. a result, 1 af Torward-
ing an updated set so that you can make any necessary adjustments. If you
have any questions, piease give me a cail.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan

OFTIONAL FORM MG 10
V. ¥

GEA FFMR 4 CFR) TH-11.4

MWte=111

J-1

W
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Revisions for Anderson, Warren, and Associates FORAMINIFERA
REPORTS of the followlng NPRA Test ¥Wells: Ca
J, W, Dalton 1, Ikpikpuk 1, Inigok 1, Kugrua 1, S Meade 1

and Peard 1 _— e
_‘__,.--——-—
REi DEN - HFRA REr Fupky/UBSE. - NPRA
Capa Malhakt #1 Tugrue 11
fon. 3, LEN/IN, T_D.H. Swe. B, L4W/7EM, C. LW,
Nurth Elsps, Alaska Moreh Hlepy, Alamba
FORARINITTRA REPCAT - AXVIFIOW » - 1

73ip=7430" | Changs age to resdt EArly Cratacesus [Waw
to barra=isn} F-11 ®e F-1), This
W that sxrace {rom $6M0 Iset te

€ ard Catly Crutaceput IHeuenrivias
to Barramian) F=11 to F-i1,

{Aptian] F-ll. TAI0-0830" 1 Chamgu bye to Larly Sretecesun [Becvisaisn
to Yalanginiam) £-1] te r=1§. This

JAaE-4438" + Tagly Creacecesws iNiddle va Lats Alkiss) P=9.

A420-3406" 4 Rarly Cretadwaus Alslanl P-18.

S40M-4004" ¢ Early Cretacesus |(Latw Aptian to Carly Albieal
F=10 s F-11.

EMO0=7128" & Early Crecacwsus

TI28-7314" ::ﬁr Cl;:::“" isa eo Ner NCF now duggestiog thar the Fafly Cretacroum
L] - lesing dizecily en the Oafordian (T-16)
319=7430" & Ireb . aqw. ays mtrats in this wall.

7T6JA-7H#40' 1 Lata Trisesie te Sarly Jurmanic [F-10 tp F-1W .
Jaq Rlvex 39,7 nce TH3G Jewe.
THEO=0LE4" v Triasels (P19,

N1E0~w014* 1« Parmo—Triassie [F-100. Eqheaky Fu. Lithelowr
+ V1N fowr.

EI10~#023" 5 PMlddls Pesasylvanisn (Rakst's Zoms 21).

#020~9148" 1 Early Panasylvamian [(Hewst's loas 10| . RE: Bumky/Utgs - weRA
¥1h0-$320* & lata Miswisvippiam (Humat's Lane 10 ce foma 14]. 1. Heada Hl

$30-377%"  ;  popsibla Laca Mizelssipplam, Irdiowte Croup? Jea. )1, 1MM719W, D.B.M.
$T73-3%00" 1 Indetecminsta aya. Argiliita. Farth Slope, Aisska

FORMAINTIFERL AEFORT + RIVIZTON

FTEE-6910° 1 Change

m to read: Early Crataceoms
v 4 - .
AE1  Kuaky/USCH = NPRA L) Aladl F=11 ra F=14,
J. W. Bajean #1
ly om Omferdian
Sed. 14, LIN/SW, B.RH.N. - wetly
Harch ilopa., Alasks [F=15] aga wrrars Ln Ehis well.

FORAMINIFERL AEPONT = REVISTOW .
FILT-03407 1 Probabls Middie Panneylvaniaa (lone 21+,
Eyhe-4000" 1 This loterval cwmains Middla Pennsyivenian
oma 24 .

RE:  Muwhy/USCS - NPRA
Foard Bay J1
de0. 14, 1EM/2NW, U.B. M.
Harch Slopa, Alagha

FORAMINITERA AEFOAT - REVIEION

AL: Rushy/USCY - NPRL
Tkplkpuk #1

Sec. 13, 1INS10Y, T,
Morth Slops, Alamkn

ET20-TI41'SW 1 Change aga te Larly Cratscwows (Berria-
*ian o Walazginian) F-L) o Frlé. Thix
maany TRAt, like the Kugrua 1 and
Faedn #1 walle, w4 now {eul cthet wa
dsallay with Larly Crevacwous CETA Ait=
elmg dlewerly on Omfordias (F-16) age
SEXALA.

FORMNINIFEAS AEPORT - RE¥TSION

TAB—4 100" :

Caasga sge to rmnd:  Inrly Crethcesws,
Keotemial (Barrinsiss to Yalsanislas)
F=13 wa F-14.

Chasgs agn tw ruad: Late Jurssnis
(Kimmgricyism td¢ Tithomimm) F-13 to T34,

oAy

Imtarprated byy

RE: Wusnhy/{SEE - WPRA .
loipax #1
BSwe. M, LNJAY, D. DN, M. . Alck

Morth Slopa, Llaeke

FORANINITIRA REPONT — AEFISICH

A
AMOEREON, WAARIW & ANLOCTATES, THE.
FOEG-4I0"t Chunge aye to rend: Tarly Crevncenwa, -
Kaccodine (Hayrgarivian te Bartusied)
F-1T te F-11. ’ Richard E. AnGecson

480-10200' : Change wge to resd: Esrly Cralscwows,
fwoccalun {Barrigmias 15 Valanginima)
F=11 10 P04,

10Z00-3 1008 ¢ Changy agx tTo reand: Lats Jursssle rn-
meridginn T4 Titmonias) T-15 to T-14.

J-2
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GEOGRAM SURVEY

DEPTH CEOCRAM
-
AEPEALNCE: %8 18 D2 FEET anove nErgRENeE REFERENCE
MOTE: ALL OEPTN DATA, EXCERT TMAT FOR sus
TYD CORRECTION, MWUST Sf SFELIFTED HITRE_.._ TEA
RESPECT TO GEOGRAM REFEAENCE INDICATER Y
OEPTHS
MEMS |
HoLE
Bevs aT1EN: TRUE YERTICAL GEPYH COARECTION?
IF "YyES® susmiT (1) TABLE DF LOC DEFTH, WOLE
BRIFT ANMD AIIMUTH I3F DRIFT OF THE BOAENOLE,
Ok {2) LOG OEPTH ¥S. TVD DEFTH.
:;:ﬁ“‘- TOP DEPTH QF GEOGAAM [3%
TWO-MAT TRAVEL TIME AT TOP [S: g5 & sec.
BOTTOM OEPTH OF GEOGRAM (5D LT .
HORITONTAL . .
r s MUMBER OF TRACES IM GEBGRAM: 2t
VELOCITY IMTERVAL VELOCITY CHECK-SHOT CORMECTION . . res
Lmeex TO BE MAQED: P
IF SYES™ SURMIT TANLE OF DEPTH V. DNE-WAY TIME
(SEE WEVERSZ 310E)
“I":’“‘ AZIMUTH OF SEISMIC LINE (SEE REVERSE 31DE} - 0-350%
DESTANCE FROM WELL TO SELSMIC LIME —_, T,
1 [ rxg L mMINL D - w2
waAVELET LEXER PHASE ] PRASE —
SALM
sq:mn RESTORE TRANSMISSION LOSSEST: fNw .’%0 \
lE‘rts KES {OAAT JON)
Cl00% RESTORATION SIMULATES AMPLTUDE
LOSSEL OF SEISHIC SECTION)
snus;t:;?t ST TTNTLS INTERPRET DIPMETER AND
TOF OEFTH OF ZONEI  OIF | azimut :'lﬂn:‘ DATA o REVERSE
As rex CEO.REF-  J0-90* } 0-160% 1 PAXIMUM ENTRIZS = S0
MOTE: [N THE IVENT GF FINCRAUTS, THE
U RN IO CONTIQ‘.S TAUNCATION
OF LOWwER ZONE(S).
BLAY DEFINE SCALES TO METCH SEISMIC SECTION .
HOR | TONTAL SCALES: I'O FT./TLALE
12 TRACES/ INOM
VERTICAL SCALE: 12 SECSIMCN
POLAAITY OF AMPLITUDY SMADING ON GEOGRAM: ros .
. HEG .
SCHLUMBERCER LOGS WITH LIKEAR TIME SCALE:
(SIE MEVERSE SIQE)
sws- 7 N = mormoL cworcr (D)re7% scmumsencex
—

Fig. 5I-1 .
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ADDITIONAL GEOLOGIC DATA

Sedimentary Petrology Analysis, dated February 16, 1980, Harold E.
Enlows, Oregon State University.

Final Foraminifera Report, dated June 7, 1979, Anderson, Warren &
Associates, Inc.

Final Palynology Report, dated June 7, 1979, Anderson, Warren &
Associates, Inc.

Addendum to Foraminifera Report, dated March 26, 1980, Anderson,
Warren & Associates, Inc.

Addendum to Palynology Report, dated March 26, 1980, Anderson, Warren
& Associates, Inc.

End of Well Report (November 1978-April 1978), Exploration Logging, Inc.
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